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EXPLORATION IN THE MUSTAGH MOUNTAINS. 
By W. M. CONWAY.* 


Tue long accounts of our passage of the Hispar Pass and ascent of 
Pioneer Peak, which appeared in the monthly publications of this 
Society in November and February last, render it unnecessary for me 
on this occasion to deal with those features of our journey with the 
minuteness which they might otherwise demand. I shall, therefore, 
devote the time at my disposal rather to a few of the more general 
resulis of our observations than to a chronological narrative of our 
travels. 

Before, however, entering upon this task, there are three matters 
with which it is as much my duty as my pleasure to deal. I refer to 
the admirable support which I received from my companions, to the 
potent helpfulness of the Indian Government and its representatives in 
the regions we visited, and to the work already at earlier periods done 
in those regions by Colonel Godwin-Austen and Captain Younghusband. 
My acknowledgments under each of these headings must of necessity 
be brief; I will ask you to understand that they are by no means merely 
formal. 

The companions with whom I started were Lieut. the Hon. C. G. 
Bruce, of the 1st battalion of the 5th Gurkha Regiment, Mr. A. D. 
M‘Cormick, the artist, and Mattias Zurbriggen, the Alpine guide. Mr. 
J. H. Roudebush and Mr. Eckenstein went with those portions of our 
party which crossed the Nushik La, but they were prevented by ill- 
health or other hindrances from continuing with us. Colonel Lloyd 
Dickin accompanied us to Hunza, but was likewise rendered unable to 
continue the journey owing to ill-health. I wish to acknowledge very 
warmly the value of Mr. Bruce’s energetic co-operation, and that of the 
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four admirable Gurkha sepoys whom he brought with him. The 
sketches painted by Mr. M‘Cormick (a few of which are now exhibited) 
speak for themselves. He worked with greatest constancy under the 
worst conditions, and was throughout my most loyal friend. Zurbriggen 
acquitted himself well of the task he undertook, and proved to be the 
only really satisfactory travelling guide yet discovered. To Mr. J. H. 
Roudebush’s energy whilst he was with us we were also not a little 
indebted. 

The Goverrment of India by giving us permission to visit the 
Hunza district made our journey possible; by allowing Mr. Bruce and 
the four Gurkhas to accompany me they gave me notable help. Alike 
at Abbottabad, Srinagar, Gilgit, Hunza, and Leh we were warmly 
received by the authorities, English and native. Where all were so 
kind it is almost invidious to mention names; but I cannot in this 
connection avoid returning especial thanks to Colonel Durand, Dr. 
Robertson, and Surgeon-Captain Roberts of the Gilgit Residency. 

The only previous explorers of the Mustagh Range to whom I need 
refer are the two I have mentioned. Colonel Godwin-Austen spent the 
summers of the years 1860 and 1861 in making the Government map 
of the southern side of the main range. That was at atime before 
the Matterhorn had been ascended and before the difficult craft of 
mountaineering had been fully developed. Indifferently equipped (from 
a mountaineer’s point of view), he penetrated these regions, previously 
almost unknown, discovered the third of the three great glaciers, and set 
down the form of their watersheds and the nature of their basins. Had 
he been permitted to advance to the upper levels of the Baltoro and Biafo 
Glaciers he would no doubt have rendered my journey unnecessary. 
I am selfishly glad he did not do so; but, at the same time, I cannot 
help calling upon you to remember the admirable work that he accom- 
plished, in the face of great difficulties and at a time when the moral 
repulsion and terror of high mountain regions was incomparably 
greater than it is now.* 

Captain Younghusband’s famous passage of the Mustagh Pass, 
which bears to the Baltoro Glacier the relation borne by the Nushik La 
to the Hispar Glacier, is fresher in the memory of you all.t It likewise 
was a great feat, considering the circumstances under which it was 
performed. The purely mountaineering difficulties encountered were 
few, but they had to be overcome by a caravan of untrained coolies, who 
look upon snow not as the natural highway it appears to us, but much 
as a landsman regards the sea. 

I need not delay over any of the earlier stages of our journey. We 
left Srinagar on the evening of April 15th, 1892, and, following the 
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new Gilgit road, which was almost everywhere buried under snow or 
avalanches, we crossed the Tragbal Pass. The Burzil Pass delayed 
us for a few days, as the weather became bad and snow fell almost con- 
tinuously. Ultimately on April 24th we crossed it in sufficiently evil 
weather, and thus passed over to the north side of the main Himalayan 
Range and entered the basin of the Indus. We descended past Astor 
to the river’s banks at Bunji. South of the Himalayan Range the 
valleys are, on the whole, fertile and the scenery rich. North of it the 
country is a mere crumpled Sahara. The Indus in its upper course 
flows through a desert, walled about by barren cliffs of appalling 
altitude and steepness. Almost the only fertile spots are the oases, 
few and far between, where the waters of minor streamlets, fed from 
the snows far aloft, are caught and distributed by artificial canals 
over a small area of levelled fields. I must ask you to bear this 
general character of the scenery in mind. The sun beats down into 
these barren and enclosed valleys with great power. The ground, 
whether of soft sand or broken stones, is painful and wearisome to the 
feet. It is a laborious region to march through. 

We crossed the Indus near Bunji, and then, following the right bank 
of a tributary which enters it from the west, we reached Gilgit. The 
Gilgit Valley may be taken as an example of the action of an agent 
which I think has not received from geographers and geologists the 
attention it demands—I refer to the “mud avalanche.” The form of 
the valley at most points is as follows :—Its sides consist of bare rocky 
slopes and cliffs, the lower parts of which are buried beneath accu- 
mulations of débris consisting of stones, as often rounded as angular, 
embedded in mud. This accumulation of débris fills up the valley to a 
depth of probably from 500 to 1000 feeto more. The Gilgit River flows 
in a gorge, like a cafion, not so much cut through as built up by this 
accumulation. The surface of the débris has a gentle slope of about 3°. 
If the valley were filled up in this fashion toa depth of 2000 or 3000 feet 
more, it would resemble the Pamirs and all the deeply-filled valleys 
which are characteristic of the Central Asian plateau, from the middle 
of Tibet on the east to the upper regions of the Oxus on the west. Mud 
avalanches, I maintain, have done all this work of filling up the valleys, 
and done it too with great rapidity. The day before we reached the 
foot of the Hispar Glacier I was fortunate enough to see one of these 
avalanches falling. I will read you an extract from my journal written 
on the spot (July 8th): “ We were just approaching the mouth of a 
deep, narrow nala that crossed our path when we heard a noise as of 
continuous thunder, and beheld a vast black wave advancing down it 
at arapid pace. Some accumulation of water had got loose high aloft, 
and the flood was bringing the hill down with it. When we reached the 
edge of the nala the main mass of the stuff had gone by and only a 
thick, black stream of mud was rushing swiftly past. This became by 
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degrees more liquid until it was no longer mud but black water. We 
waited for some time till the waters subsided. At length Harkbir 
found a way across the torrent by leaping from stone to stone. We 
had begun to follow him when Karbir, who was looking up the nala, 
shouted to us to come back, which we did with the nimblest feet. We 
were not more than out of the ditch before another huge mud avalanche 
came sweeping down. It was a horrid sight. The weight of the mud 
carried huge masses of rock down the gully, rolling them over and over 
like so many pebbles, and they in turn dammed back the muddy torrent. 
and kept it moving slowly with accumulating volume. Each of the 
big rocks that formed the vanguard of this avalanche weighed many 
tons; the largest were about 10 foot cubes. The stuff that followed 
them filled the nala to a width of about 40 feet and a depth of about 15 
feet. The thing moved down ata rate ofabout 5 miles an hour. When the 
front of the avalanche was gone, and the mass of stuff became shallower, 
the mixture was about half mud, half rocks, and flowed faster. Now 
and again a bigger rock than the average would bar the way; the mud 
would pile up behind it and presently sweep it on. Looking up the 
nala we could see the sides of it constantly falling in and their ruins 
carried down. Three times did the nala yield a frightful offspring 
of this kind, and each time it found a new exit into the main river below, 
and entirely changed the shape of the fan. The third avalanche was 
the largest of all, and fortunately left a massive causeway of stones, 
reaching almost across the nala at our very feet. Some big fall must 
presently have taken place higher up and dammed back the waters, for 
the stream ran almost dry, and we were enabled to cross the gully 
without difficulty, coolies and all.” 

It must be remembered that this fall took place into a gorge. Had 
it happened in an opener part of the valley the avalanches would have 
spread about all over the floor. Every gully we crossed, about that 
time of year, showed the clear signs of having been swept by a similar 
discharge, and the same was the case later on, where we came upon 
dried-up traces of mud avalanches in all the gullies that feed the 
Braldu River near Askole. 

Mountaineers know that, early in every year, all the main gullies 
of every region of snow-mountains discharge, each one, a snow 
avalanche into the depths below. Similarly, in the desert ranges of 
Asia, mud avalanches appear to be annually discharged by all the 
gullies which reach up to the snow region and traverse the barren 
levels beneath. Rapid aerial denudation, the extraordinary activity of 
which has been observed by all travellers in the desert belt of the 
world, annually provides the materials for these discharges. Assuming 
that one of the avalanches we saw travelled at the rate of only 7 miles 
an hour (= say 200 yards a minute), and took only seven minutes to 
pass any point, it would be 1400 yards long. Call its average width 
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only 8 yards, and its average greatest depth only 2 yards, it would 
consist of over 10,000 cubic yards of stuff. Suppose three-fourths of 
this to have been water, you get 2500 cubic yards of débris discharged 
by one of these avalanches, and we saw three come down a single gully, 
where others had fallen before we arrived and others fell after we left; 
15,000 cubic yards is a low estimate (I believe 50,000 would not be an 
over-estimate) for the fall of that one day down that single and relatively 
small gully. One gully of this sort to every mile of a valley is a minimum 
computation, taking both sides into account. You will see, therefore, 
what a powerful element mud avalanches must be in determining the 
physical features of this region of the Earth. 

Arrived at Gilgit we found the condition of the mountains, from a 
climber’s point of view, too backward for our purposes. We therefore 
spent a month in mapping and exploring the fine Bagrot Valley, which 
slopes southwards from Rakipushi and his immediate neighbours along 
the main ridge. We hoped to be able to force a passage over this ridge 
into Nagyr; but persistent bad weather baulked our efforts when they 
were on the point of succeeding. I shall not further linger over this 
portion of our journey except to say that, for richness of wooded fore- 
ground and pleasant grassy slopes, the Bagrot Valley was the only one 
we visited which can compare—not in dignity, but in charm—with the 
rich valleys of the Alps. 

We returned to Gilgit and set forward on June 8th for the secluded 
and rock-bound valley of Hunza-Nagyr, which had been effectively 
brought within the boundaries of the British Empire by the gallant 
expedition of the preceding December. Hunza is the name of the 
principality on the north bank of the Hunza River, Nagyr the name of 
that which faces it from the south bank up to the parting of the 
streams, where Nagyr has a river of its own, fed by the melting of the 
Hispar and other great glaciers of the region surveyed by me. These 
little principalities have been so admirably described by Mr. E. F. 
Knight in his recently-published book, entitled, ‘ Where Three Empires 
Meet,’ that Iam absolved from doing more than referring you to the 
pages of that work for information, I can assure you it is well worth 
reading. Mr. Knight, however, only saw this remarkable valley in the 
winter; it isimperative, therefore, that I at least allude toits astounding 
magnificence in kinder seasons of the year. When the traveller has 
emerged from the inhospitable defiles which. sunder it from Gilgit, and 
has climbed the vast ancient moraines near Tashot, which form the 
final rampart of the fertile basin (fertile, of course, only by reason of 
artificial irrigation of admirable complexity and completeness), he 
stands surrounded by an astonishing view. The bottom of the valley 
is, as usual, deeply filled by débris, whose surface is covered by terraced 

fields, faced with cyclopean masonry, and rich with growing crops and 
countless fruit-trees. The mountains fling themselves aloft on either 
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hand with astounding precipitancy, as it were, into the uttermost 
heights of heaven ; so steeply, in fact, that a spring avalanche falling 
from the summit of Rakipushi on the south must almost reach the 
bottom of the valley, whilst I myself saw within a short distance of the 
houses of Hunza town (Baltit) the snowy dust of a great avalanche, 
which descended grandly from near the top of the noble peak that rises 
close behind the place. Rakipushi is 25,500 feet high; the Hunza peak 
is about 24,000 feet high. Their summits are separated by a distance 
of 19 miles. Both mountains are visible from base to summit at one 
and the same time from the level floor of the valley between them, 
which is not more than 7000 feet above the sea. No mountain view 
that I saw in the Mustagh surpasses this for grim wonder of colossal 
scale, combined with savage grandeur of form and contrast of smiling 
foreground. 

I have not yet been able to discover exactly what area of the Hindu 
Kush is covered by the name Karakoram or Mustagh. The name is 
generally written on maps in a more or less northerly and southerly 
direction, but there is no range that lies in that line. All the ranges of 
this region of the world lie in parallel lines one behind another, running 
from somewhat south of east to somewhat north of west. One 
such range stretches from Rakipushi all along the south side of the 
Hispar Valley as far as the Hispar Pass; a second, north of it, forms 
the north bank of the Hispar Valley, and includes the great Hunza 
Peak. Yet a third further north is unsurveyed ; it separates the upper 
region of Hunza, called Gujal, from the Taghdumbash Pamir. The 
Hunza River rises in this range and flows at first southwards. It cuts 
through what I may call the Hunza Range, and then joining the Nagyr 
River, the two flow westwards in a united stream, which, after passing 
Rakipushi, turns south again, cuts through the Rakipushi Range, and 
joins the Gilgit River near Gilgit. The Gilgit River flows about east 
till it joins the Indus, which in its turn, now flowing somewhat west 
of south, cuts through the main Himalaya Range in the recently-pacified 
country of Chilas. It is a remarkable fact that each of these rivers cuts 
through its range close to one of the very highest elevations and 
apparently at one of the most unpromising points—the Hunza River, 
near the Hunza Peak, the united Hunza-Nagyr River near Rakipushi, 
the Indus River near mighty Nanga Parbat. ‘These successive cuttings, 
forming a continuous series of valleys, and leading ultimately to a group 
of relatively low passes, point to the Hunza route as the natural line of 
communication, in the possibly distant future, between the Central Asian 
plateau and the southern seas. 

We spent the month from June 10th to July 10th in either Hunza or 
Nagyr, at points between Chalt and Hispar. During that time we were 
only able to make two at all considerable climbs, for the weather was 
continually bad, and frustrated all my attempts. This evil condition of 
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the weather was my greatest disappointment, for though the mountains 
about the Baltoro Glacier were famous for frequent storms, we had been 
led to believe that the neighbourhood of Gilgit was a centre of almost 
unvarying fine weather during the hot season. The commonly-received 
theory is that the south-west monsoon drops all its moisture upon the 
southern slopes and main crest of the Himalayas, and passes dry over 
the desert area beyond. This is far from being the case, at all events 
at the west end of the range. The average altitude of the Himalayas in 
Kashmir, is, I believe, not above 19,000 feet. It is probably the case 
that the lower levels of the air current are dried up to a considerable 
altitude; but there is plenty of aqueous vapour left higher up. It isa 
common experience in the Alps that mountaineers are found complaining 
of continuous bad weather, whilst valley travellers are boasting of their 
good luck. The damp air only discharges its moisture in the immediate 
neighbourhood of snowy peaks. When drifting over valleys the clouds 
melt away and the blue sky appears. Thus, too, it is all over the Upper 
Indus Valley and its tributaries. The sun pours down into their depths 
through a cloudless heaven, but the snowy mountains are all the time 
draped in heavy clouds, and deep falls of snow are constantly taking 
place upon them. For seven days out of eight during the summer season 
there was a steady aerial drift passing over our heads from the south-west 
or south-south-west. Now and again for a day, or possibly two days, 
a strong gale would blow from the north and make the sky perfectly 
clear, but the south-westerly drift would soon return. It was not always 
snowing when the south-west wind blew; two or three days would now 
and again be clear; then a faint fleck of cirrus would appear ; it would not 
long remain solitary: bright battalions of tiny cloudlets would soon be 
passing overhead. Gradually they melted together into a flat roof of mist 
lying at an altitude of from 20,000 to 24,000 feet, through which the sun 
would shine with an added venom of heat. This film would in time 
condense into clouds, and others would simultaneously form upon the 
upper crests, and the conditions would gradually worsen till snow was 
falling heavily, down to a comparatively low level. After two or three 
days, or perhaps a week, there would set in a leisurely improvement, and 
a brief spell of fine weather would again intervene. This kind of thing 
lasted throughout the months of May, June, July and August. The 
first part of September brought the worst weather of all, after which 
the sky permanently cleared, but too late to be of any service to 
mountaineers, for with the fine weather terrible cold reigned aloft, 
coupled with strong winds and short days. 

Having been beaten back on June 24th from an attempt to reach the 
Bagrot Pass from the north, we returned to Nagyr, and started inwards 
towards the wholly-unknown region. We heard that there was a large 
cultivated basin, called Hopar, that lay on our way; but we could not 
understand how it was situated. We left Nagyr behind on June 27th, 
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and in a mile or two came to the foot of the Hopar Glacier. This 
glacier was once joined by the Hispar Glacier, and their united moraines 
were deposited at Nagyr, the town being actually built upon their crest. 
Now the foot of the Hispar Glacier has retreated some 20 miles into the 
mountains. The Hopar Glacier is greatly shrunken in width, and in its 
shrinkage it has left a fine, almost level area beside its left bank, which 
is covered by the fields of Hopar. Hopar consists of six flourishing 
little villages. It is surrounded on two sides by glacier, and on the 
third by steep hills. Close to it the glacier divides into two consider- 
able branches, one flowing from the south, the other from the east. We 
advanced up the latter, which is called the Barpu Glacier, and made a 
camp at the picturesque alp of Barpu, whither the Raja of Nagyr sends 
his horses to graze. 

We were delighted to find an enormous and almost unsuspected 
series of glacier basins above Barpu. In order to get some idea of them, 
we spent a day mounting to the crest of the ridge north of our camp 
which divides Barpu from the Hispar Valley. From the crest ot this 
ridge we looked southwards, straight up a noble stream of ice, 
descending from the 24,000 feet peak, which stands on the main water- 
shed. This branch of the Barpu Glacier is called Shallihuru Glacier. 
Another main branch descended towards us from a set of great peaks to 
the east, situated at the head of the Chogo Loomba Glacier. One of the 
peaks at the head of the Shallihuru Glacier invited attack, and so we 
mounted towards it during two days. For a long distance the ice 
descends in a continuous ice-fall. We fought our way almost to the 
tup of this, but were at last beaten by a narrow belt of shattered ice, over 
which we could throw astone, but through which we could not force a way. 
We worked at this detail for six hours without success, and then had to 
give it up, and content ourselves with ascending a minor peak on our 
right hand. The following day we retraced our steps to the foot of the 
ridge that divides the Barpu and Hispar valleys. Next day (July 7th) 
we crossed this ridge, sending the coolies in charge of Mr. Roudebush 
by a lower pass, whilst the rest of us crossed higher up by a col that 
just reached the snow-level at a height of about 16,000 feet. On this 
occasion we were blessed with superb weather, and we were in the 
midst of superb scenery. As we mounted the view developed; the 
creat glacier basins below revealed their distant recesses, and the 
cirque of giant peaks behind, all white with nevé, reared themselves 
aloft against the blue sky and showed the smallness of their outlying 
satellites, which had seemed to rise so high above us from our camps. 
The sun blazed upon us with unusual fury, and when we reached the 
col, near which there was a frozen lake, caught in the lap of the ridge, 
we were glad to hurry under the shadow of a great rock. The view on 
the other side was of peculiar interest to us, for we looked for the first 
time into the Hispar Valley and beheld the long avenue of peaks that 
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lined the way up the Hispar Glacier towards the unknown snowy 
regions through which lay our intended route into Baltistan. Turning 
to our left and looking down the valley the Hunza Mountain and his 
neighbours still saluted us, majestic in form as ever. When the sun 
began lowering in the west all the sky was filled with mellow light, 
wherein the snowy ranges seemed almost to hang suspended. We 
turned unwillingly to descend. The form of the hillside fortunately 
drove us down westwards towards the sunset, and, just as night came 
on and one bright star looked out over the shoulder of the Hunza Peak, 
we came to a level grassy alp where our tents were awaiting us ready 
pitched. That was the most beautiful day we had in the mountains— 
the most beautiful, and for scenery the most varied. The following 
was our worst. 

We had to descend into the depths of the Hispar Valley and 
mount along the side of its raging torrent. There was again no 
cloud in the sky, and the power of the sun was greater than ever. 
The precipices seemed to gather the heat and concentrate it upon us. 
The path, where there was any, was the very worst possible. Often 
there was no path, and we had to traverse dangerous cliffs overhanging 
the boiling torrent. The valley was utterly barren, there was seldom a 
rock to cast a moment’s shade. Sometimes we had to stumble over 
dreary slopes of fallen stones, sometimes to plod through soft beds of sand, 
sometimes toscramble across rotten parris. The only water to drink was 
the black filth that the river was hurrying along, and that was seldom 
accessible. When we could get at it we drank it by hatsful, and filled 
ourselves up with mud. We had no food with us, and could get 
none till we reached the village of Hispar. An hour’s march below the 
village we were stopped by the series of mud avalanches previously 
teferred to. They delayed us for nearly three hours. At last the 
hateful sun went behind the hill, flies ceased from troubling, and with 
the peaceful evening came our well-earned repose. Two days later 
(July 11th) we started to cross the Hispar Pass. Bruce and Eckenstein 
were already over the Nushik La. Roudebush in his turn, conveying 
all our spare baggage, followed the same (or, rather, a similar) route. 
M‘Cormick, Zurbriggen, and I reached the summit of the Hispar Pass 
on July 18th, and Askole on the 26th, our slow progress being caused 
by the exigencies of the survey in weather that was oftener bad 
than fair. 

We left Askole on July 31st and returned to it again on Sept. 5th, the 
intervening time having been spent over our expedition up the Baltoro 
Glacier and the ascent of Crystal and Pioneer Peaks. On Sept. 7th 
we crossed the Braldu River at Askole, and began the ascent of the 
opposite hillside. On looking across the river to the path from the foot 
of the Biafo Glacier we saw an immense column of dust rising into 
the air. A great thundering arose from within it, and we soon per- 
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ceived that it was caused by the fall of a mass of rock, which was 
bringing down with it a dry avalanche of chips. The great rock came 
to a halt close to the path, in the neighbourhood of a number of other 
rocks, which had attracted our attention as we passed. They averaged 
about the size of a cottage, and the newcomer was as big as most of its 
predecessors. We camped for the night at a bleak alp, and crossed the 
Skoro Pass next day in abominable weather. I thought it evident that 
the pass must be over 17,000 feet high, and the estimate was confirmed 
when we set up the barometer (15°91 in. Air T. 36°). From my obser- 
vation the altitude comes out 17,400 feet: 17,000 feet is the mean of 
Col. Godwin-Austen’s boiling-point and my barometric determinations. 
From the amount and condition of the snow we passed over I think 
that this is below the truth. The north side of the pass affords a steep 
but easy scramble. We lunched at the foot of the cliffs, and the 
remainder of the way led us down a series of gorges, where we had 
constantly to be wading across the stream from one side to the other. 
At sunset we emerged into the fertile Shigar Valley, and encamped 
within the boundaries of the village of Askoro. The next day we 
strolled to Shigar along pleasant paths, with fields recently harvested 
all around, village succeeding village at brief intervals, all embowered 
in well-grown trees. 

To our eyes, accustomed as they had been for months to the wildness 
of barren rocks and the chastity of snow, the smiling landscape into 
which we had so suddenly emerged seemed beyond measure luxuriant. 
The air, too, was full of colour, and bathed all nature in its tender 
glow. Busy peasants, driving oxen to tread out the corn, and singing 
as they drove, made the fields animated and musical. Birds twittered 
among the trees, butterflies flitted about in countless numbers, and we 
walked along as inadream. The picturesque architecture of the group 
of mosques in the principal village of Shigar showed that we had 
returned to regions where men have leisure for art. Next morning 
(September 10th) we embarked on a skin raft, which carried us down 
the Shigar River to the Indus. We landed, and in half-an-hour reached 
the scattered villages of Skardo, capital of Baltistan. Of our journey 
from Skardo to Leh to verify our instruments, and from Leh back to 
Srinagar, it is unnecessary to speak. We reached Abbottabad on 
October 28th, exactly seven months from the day on which we left it. 

I have been warned that, in addressing the Royal Geographical 
Society, I should avoid descriptions of mountaineering and too much 
reference even to mountain exploration. I have endeavoured, as far 
as possible, to follow this advice. Before concluding, however, I make 
bold to transgress into the region of prophecy, and to affirm that it is 
the destiny of this Society to hear much more of mountains in the 
future than it has heard in the past. The great bulk of the 
habitable parts of the world and even of the traversable deserts have 
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now been explored. There are few flat areas of any great extent that 
remain to attract the adventurous. The abodes of snow, polar and 
mountainous, alone stand forth to challenge exploration. It is not in 
the nature of man to decline that challenge. Nor is it likely that you 
will refuse to listen to the reports of the travellers who accept it. 
Your destiny is, I think, assured. The world’s great mountain ranges 
are the workshops where continents are formed and renewed. There 
nature’s forces are beheld in grandest activity. Few indeed of these 
workshops have been investigated by man with any approach to 
completeness. Most mountain ranges are not even mapped. The Alps, 
indeed, are now well known. Mr. Freshfield and his successors have 
done much towards the investigation of the Caucasus. In the Andes of 
Ecuador Mr. Whymper showed how to organise and carry out with 
completeness of success a journey of exploration in a distant and 
(Humboldt and others notwithstanding) practically uninvestigated 
mountain range. My desire and attempt was to follow Mr. Whymper’s 
example and to work on the lines he had laid down. Future travellers 
will be able to do much more in the same length of time than was 
accomplished by our party. 

The question of equipment is all-important for mountain travel, 
where everything carried must be the lightest possible. Our equipment 
was good as far as it went, but it can be much improved; and with 
improved equipment greater efficiency can be and will be attained. 
In due season the ranges of Central Asia will receive the attention 
they demand. They will be mapped—which at present none of them are 
from a mountain student’s point of view, just as an ocean is not mapped 
when you have fixed its shores, but only when you have sounded its 
depths. Their glaciers will be explored, their peaks will be climbed— 
peaks far loftier than any whose summits we were able to reach; and 
when this has been done, and a knowledge of the nature of the foldings 
and wrinklings of the Earth’s crust has been attained, it will be found 
that the work was, from a scientific and geographical standpoint, just as 
well worth doing as the work of exploring any region of the world 
suited to be the home of man. 


Before the reading of the paper, the President, the Right Hon. Sir M. E. Granr 
Durr, made the following remarks: Many of you have become well acquainted 
with the recent journeys of Mr. Conway through the very interesting papers which 
have appeared in our Proceedings and in our Journal, but before Mr. Conway 
went to India, he had made a very considerable reputation amongst mountaineers 
by his travels in the Alps, and by the works he has written upon them. He has 
also travelled in many other parts of the world, especially in Egypt, studying 
the artistic side of archeology, and was for some time Professor of Art in the 
Liverpool branch of the Victoria University. You will perceive accordingly 
that Mr. Conway is a person who has had a very varied training and is 
acquainted with many different subjects, and you will expect, what I am perfectly 
sure you will obtain, a very interesting paper from him. 
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After the reading of the paper the following discussion ensued :— 

Colonel Gopwix-AvusteN: I have listened with extreme interest to the lecture. 
Mr. Conway has brought vividly to my mind scenes of many years ago. I must 
first thank him for so kindly alluding to my services at that time. I think, how- 
ever, he has rather given me credit for more than I did. I was not really the 
discoverer of these glaciers. Previous to my visiting that part of the Himalayas, 
the great glacier at Arundu had been seen by Mr. Vigne, at the time before we had 
taken the Punjab (1835). Then Dr. Falconer (1841), and Dr. Thompson also 
(1847-48), saw the ends of two of the glaciers, and they were followed again in 
1856 by one of the Schlagintweits—Adolf, | think—who was afterwards murdered 
in Yarkand. When I went there in 1860 my first season’s work was to survey 
up to the Masherbrum Ridge and the glaciers descending towards the Shyokh River. 
In 1861 from Askole I crossed the end of the Biafo Glacier, and went on to the 
Mustagh Pass and surveyed the Punmar Glacier, which came down from that 
direction, and I then had on my plane-table a large gap between the Masherbrum 
Ridge and the Punmar Glacier, of which I knew nothing. I did not at that time 
know that a glacier so large existed there, and my surprise was therefore extreme 
when proceeding up the Biafo Valley I came suddenly on the great breadth of ice, 
which stretched in front of me, marking the end of the Baltoro Glacier. I then saw 
the valley was much longer than I imagined, and continued on that glacier for 
about five days; but did not get anywhere near the point Mr. Conway was able to 
reach. I only reached on that occasion the long glacier which came down from 
Masherbrum on the south, but from other points I had fixed by plane-table survey- 
ing I was able to get a rough sketch of the upper portion. It is most satisfactory 
to me and everyone in this room to think that these glaciers have now been visited 
by such a good mountaineer as Mr. Conway; he went to this part of the 
Himalayas with the great advantage of knowing and having ascended a great many 
peaks in the Alps, and I hope we shall hereafter hear from Mr. Conway a fuller 
account of what he has seen, his impressions of this portion of the Himalayas, 
and the differences between it and the Alps of Europe. The vastness of the 
country there, and its desolate appearance, cannot be described in words, and we 
have been most fortunate this evening in seeing the photographs which he was able 
to take, because it bas given you some sort of idea of the country. It is the most 
striking country that anyone can possibly visit, but I cannot say it is all pleasure to 
travel through it, because the extremes of heat and cold are very great, and Mr. 
Conway describes very well the dreadful march up the Hispar Valley towards the 
great glacier. He was very fortunate in seeing one of the great rushes of mud 
and rock, which he described, for this reason, that although theyoccur almost daily, 
yet although you may arrive on the brink of any one of these nullahs where they 
occur, and see that one has gone by, it is not often one is there at the time to 
sctually observe the phenomenon. I had the good fortune myself to see one which 
passed my camp under the Skoro La; had I not seen the way in which the enor- 
mous blocks were transported and thrown up on to the sides of the ravine I should 
have attributed it to glacial action in the winter months. Mr. Conway is of opinion 
that the accumulations of detritus in the valley of the Indus River have been 
brought about by this action. I think it has been a means to an end, but I do 
not think it has been the sole cause in that part of the world. You find every sort 
of action has gone on, as witness the lakes which have been formed along the course 
of the Indus very far back in time. The accumulation round Skardo is very 
interesting, because you have beds with enormous blocks which may have been 
brought down by these “Swa,” as the natives call them, with great thicknesses of 
extremely fine silt formed in still water. The extreme cold of the period is indicated 
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in these finer silts by pieces of a similar silt being imbedded in it, which have retained 
their form and must have been in a frozen state when carried along by the stream 
and deposited. The whole region has passed through a long period of glacial 
action. I was also interested in what Mr. Conway said about the movement 
of these glaciers since the time when I was there, and I rather think in reference to 
the Baltoro and the remarkable rock which I noticed in my journal at the time, that 
the glacier has advanced, it is somewhat nearer to the terminal cliff than when I saw it. 
The glacier at Arundu, which is on the south of the Nushik La, was advancing 
rapidly when I was there, and the rocks from the ice were rolling into the fields 
of ripe corn, which was being torn up by the ice, I will not detain you by further 
remarks; the ground traversed by Mr. Conway is so extensive that it is difficult to 
seize upon, and treat all points that might be of interest. On one point, the 
nomenclature of the ranges of the Mustagh and Karakoram, both names are those 
of passes as known by the natives, and I should call that portion of the range to 
the west of K2 the Mustagh, as far as the Hunza Nagyr Valley, while the portion 
to the eastward I should call the Karakoram up to the Chang Chenmo plain. The 
Hindu Kush could be retained for that portion north of Gilgit, and further to 
the westward. I thank Mr. Conway for giving us so interesting an account; both 
he and his companions deserve the highest praise for what they have done. 

Sir Micuarex Bipputri: I am sorry I have nothing ready prepared to tell you, 
and I cannot emulate my friend Mr. Conway in his description. I can only say 
a few words about those parts which I have visited and which are accessible to 
anyone. From my earliest youth I felt the greatest passion for mountain scenery, 
and fortunately, in every part of my life, I had the opportunity of visiting hills 
which have gradually grown greater and greater until I got to the Himalayas. 
In 1865, after four years’ heat in the plains, which was shared by my wife and 
family, I found myself on the confines of Kashmir; and, having a little spare time 
from my duties, I thought I should like to see something really big in the way of 
mountains, and consulted my friend Major Strutt, and asked him what in the neigh- 
bourhood of Kashmir was really worth seeing. He pointed out a circle on the 
map with the figures 26,629. I said I think that will do. So having com- 
fortably placed my family in Kashmir, I took leave and got on the trail. I had 
had the good fortune to read Vigne’s Travels. He had described in most 
vivid terms his impressions of Nanga Parbat as he saw it from the first 
elevation north of the valley of Kashmir. When I crossed the same ridge 
it was hazy to the north-westward, and I saw nothing but a blank beyond 
the range which bounded the valley of the Kishanganga. So I contented 
myself with the flowers growing breast-high on the slopes around, and then 
I passed into the deep valley at my feet. Having stayed two days by the 
Kishanganga I ascended the western slopes and slept at an elevation of 
16,000 feet, on the top of a pass, with a keen north wind blowing. On the 
following morning I thought I would console myself by trying to shoot ibex, and 
the Shikaris soon put me on their tracks; but while looking north-westward for 
what I was really in quest of, I suddenly thought I saw a glimpse of something 
glittering through a cloud. It is impossible to describe to you what the sensation 
was of seeing that glitter in the cloud far above any land. By-and-by the 
shining increased, and what proved to be a snowy mountain came out of the 
heavens; and this magnificent mountain was laid bare against the blue sky. After 
feasting my eyes upon this surpassing spectacle I thought no more of following 
ibex, but proceeded to sketch Nanga Parbat, and secured one of the views, now 
exhibited in the tea-room. I afterwards passed some delightful days exploring the 
base of the mountain. I must now describe to you what may be seen from the 
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plains. You will understand that plains extend from the Indian Ocean, at Karachi, 
right round to the Bay of Bengal, always bounded by the vast ranges of the 
Himalaya and its offshoots. The mountains are only visible in certain states of the 
atmosphere; one may be close under the hills without even a glimpse of them; and 
again one may be 150 miles distant and yet see them floating in the haze of the 
horizon. 

It was my good fortune to be travelling with Lord Napier, of Magdala, on a 
tour of inspection to Darjiling in the month of December. I had had frequent 
opportunity of enjoying views of many portions of the main range, but as yet had 
not seen Kanchanjanga, reputed to be the second highest of the whole chain, and 
said to be a magnificent spectacle as seen from Darjiling. Journeying over those 
vast plains, diversified by groups of trees and watered by winding rivers, we at 
first looked in vain over fold after fold of park-like scenery to a horizon melted 
into the sky. It was early morning and we were 100 miles from the outer hills, 
By-and-by we see the loom of the range, a huge formless mass fading into space. 
Again a little further on our way, and there seems to be a shining in the warm 
mists which join plain to sky, but far above the loom of the hills, Again further 
on our way and the undefined assumes form, and we saw the head of Kanchan- 
janga floating in the sky. No words can describe the fascinating beauty of a 
mountain thus coming into view, where before nothing was visible. The circum- 
stances of the transformation, the aerial character of the horizon, the situation and 
want of form of the low hills, all combine to give a supernatural appearance, which 
must be seen to be appreciated. 

Having done my best to convey to you impressions of these scenes, let 
me hope that some of you may be able to tear yourselves away from this busy 
town and go to India, and for yourselves judge what the Himalaya Range is like. 
We all are, I am sure, exceedingly obliged to Mr. Conway for the admirable 
account he has given of his most interesting and arduous journey, and only hope 
he may have further adventures to tell us of at some future day. 

Mr. Dovetas FresHFiELD: I will say only two words. I am sure you will be 
much better occupied in going to see the beautiful exhibition of sketches and photo- 
graphs which Mr. McCormick and Mr. Conway have to show in the next room. I 
will only say that in the mass of topographical details which only imperfectly 
represent one side of a story that I hope will take two volumes to tell—which I 
hope also we shall not have to wait nine years for, as in the case of Mr. Whymper’s 
book—we have perhaps lost sight of two main facts. First, Mr. Conway has been 
the first person to cross the greatest glacier pass that exists in the temperate regions 
of the world. Next, Mr. Conway has, with only one exception (Mr. Graham), and 
that not absolutely certain, reached the greatest height of anyone on this globe. He 
has certainly beaten the Schlagintweits and Johnson. Moreover, Mr. Conway has 
measured his height, taken photographs and observations of several kinds at the top. 
To that I attach most importance of all. Somebody—a member of the Council— 
said to me the other day: “But I thought Conway was going up K2?” Mr. 
Conway was sent to that region not to attempt any desperate feat, but to give such 
a picture of the mountains as a man familiar with the European Alps could give— 
cross the great pass, attempt the easiest peak, and get as near the top as he could— 
ind I think he did his work most admirably, and I am quite sure the Geographical 
Society have sent out few travellers who have brought back more fruitful results. 
[ say fruitful because I think that his travels, when fully published, will interest 
Anglo-Indians in mountaineering, and that Mr. Bruce’s Ghurkhas will solve the 
mountaineering problem. If you can teach these soldiers to act as good mountain 
guides, then you have solved the problem of the exploration of the snowy 
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Himalayas, ‘These Ghurkhas, I am glad to say, are going to receive from the 
Alpine Club special rewards, which will mark them in the estimation of their 
comrades and in their own, and will encourage others to undertake, with the assent 
of their officers, similar work. 

The Prestpent: We have had a great many pleasant evenings and excellent 
papers this year—better than any year since I have occupied this Chair—but none 
better than the one we have listened to this evening. You will instruct me, I am 
certain, to give your very warmest thanks to Mr. Conway, and unite with 
Mr. Conway all those gentlemen who have addressed us, 





LIEUTENANT PEARY’S ARCTIC WORK.* 
By CYRUS C. ADAMS. 


Civit Enarneer R. E, Peary, lieutenant in the United States Navy, was 
compelled to return to his field of Arctic work, in July last, without 
publishing a detailed record of his labours in the region of Inglefield 
Gulf, North-west Greenland, and of his journey on the inland ice to 
Independence Bay on the north-east coast (81° 37’ 5” N. lat.), all of 
which occupied him from July 27th, 1891, to August 6th, 1892. The 
reason can be briefly told. 

He arrived home in September 1892. He had only nine months in 
which to raise funds and make preparations for his next expedition. 
He desired, if possible, to earn, by his own efforts, the money he needed. 
The lecture platform seemed to offer the best opportunity. For six 
months he addressed audiences nearly every week-day and often twice 
a day. He augmented his receipts by well-paid articles for the 
periodical press and in other ways. In nine months he accumulated 
about £6000, and he had asked no man for a shilling. 

Meanwhile he had devoted all the time he could spare to the 
preparation of his book. The manuscript was about four-fifths com- 
pleted when, on July 2nd last, his vessel, the steam sealer Falcon, 
started north from New York with the second expedition. He had 
some thought of leaving the completion and publication of the book 
in competent hands, but he finally decided to defer the work until 
his return. He was also unable to visit England and address the 

toyal Geographical Society in compliance with their invitation, an 
opportunity he had hoped to improve, until two months before his 
departure. 

Soon after he returned home he addressed the Academy of Natural 
Sciences, Philadelphia, on the geographical and scientific results of his 
work. This address has not been published. He prepared a fuller 


* Map, p. 384. 
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though much condensed statement of these results for the American 
Geographical Society, which has been printed (Bulletin of the American 
Geographical Society, vol. xxiv. No. 4, pp. 536-558, 1892). The writer 
was permitted to read the entire series of notebooks kept by Mr. Peary 
during his year of Arctic service, and, with the consent of the explorer, 
he has prepared this statement of some phases of the work. Much of 
the detail here given has not been published in any form. 

The main purposes of the expedition were, if possible, (1) to out- 
line the unknown Northern Coast, and to reach it by using the inland 
ice as a highway; and (2) to study the Smith Sound Eskimos. The 
base of operations was McCormick Bay, the first indentation of the 
coast north of Murchison Sound. The position of the camp, Redcliffe 
House, was 77° 43’ N. lat. The party of seven persons included 
Mrs. Peary. 

In the house which was erected on a slight eminence about 100 feet 
from the waters of McCormick Bay, Mr. Peary seems to have solved 
the problem of a comfortable Arctic abode. He has fully described it 
in the article above referred to (Bulletin Amer. Geog. Soc., pp. 547-548). 
In brief, the house was a light 12 x 20 feet structure (inside measure- 
ment), with double walls, inclosing a 10-inch air space. There was a 
triangular air space between the ceiling of the two rooms and the 
roof sheathing, and the rooms had three layers of tarred paper be- 
tween them and the exterior air. The interior walls were hung with 
blankets. The house was surrounded by a wall of provision boxes and 
stones, banked up with snow, leaving a narrow passage around the 
structure. The ventilation secured by an air-shaft through the roof 
was excellent. No frost found lodgment on the interior walls, and 
by sinking the fire-bed of the stove below the level of the floor the 
temperature of the lower part of the two rooms did not fall below the 
point of comfort, and there was no complaint of cold feet. The average 
temperature for twenty-four hours, measured on a cold winter day by 
six thermometers, from the floor to 6 feet above, was over 58° Fahr. 
During some of the coldest winter weather only seven pounds of coal 
were consumed in twenty-four hours. 

Most of the time, until darkness set in, about November 15th, was 
devoted to hunting. The natives gave much assistance. The Nimrods 
of the party were not successful in securing seal for dog-meat, but the 
Eskimo hunters procured an ample supply. The Eskimos pay little 
attention to hunting the reindeer with their rude weapons. The 
animal is comparatively abundant, but plays a very small part in the 
domestic economy of the Arctic Highlanders. The white hunters, 
however, derived from the natives some very useful hints for stalking 
the reindeer. They secured nearly fifty animals, which gave an ample 
supply of fresh meat and skins for clothing. 

In addition to the ethnological, meteorological, and other studies 
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of the winter season, the entire period was devoted to minute experi- 
mentation, covering every phase of the equipment and preparation for 
the spring sledge campaign. The result of Mr. Peary’s study of Eskimo 
clothing was that he discarded all wearing apparel he had taken from 
home except a suit of underclothing and light woollen socks. His 
complete winter outfit consisted of a kooletah, a coat of reindeer skin 
with attached hood, draw-strings about the face, waist, and wrists, and 
sleeves large enough to allow the arms to be withdrawn and folded 
across the breast; a timiak, a garment made like the kooletah but of 
seal-skin ; nannookes, or short trousers made of bear-skin reaching from 
the waist to just below the knees; and kamiks, or native boots of 
tanned seal-skin with soles of oogsook seal and legs reaching to just 
below the knee. In his opinion Polar travellers should avail themselves 
of deer-skin clothing as the only thing that will exclude the searching 
Arctic wind. The entire outfit weighed about 13 lbs. The spring 
deer-skins were much lighter and thinner as to leather than those 
secured in autumn; but the fur was as heavy and in as good con- 
dition as in autumn. 

As Mr. Peary expected on the inland-ice trip to sleep on the snow 
surface or in snow dugouts, all the men had ample experience, on some 
of the coldest nights, sleeping in their reindeer bags in a snow igloo, or 
hut, which was built for this purpose. In a temperature of —35° Fahr. 
Mr. Peary, wearing only a Jaros undershirt and a pair of short reindeer- 
skin stockings, was perfectly comfortable inside his bag. His experi- 
ments led him to discard the sleeping bags made of reindeer skins of 
Norway and Sweden which he had taken with him, and which weighed 
20 Ibs. each, and he substituted bags weighing only half as much, and 
cut after his own pattern, which proved in every way more comfortable. 
He thinks single sleeping bags are decidedly superior to bags holding 
several men like those of Dr. Nansen. When several men occupy a 
bag the movements of one disturb all the others. He found that his 
one-man bags of the winter skins of the Arctic reindeer were quite 
comfortable in temperatures of — 35° and — 40°, even when the occupant 
wore no clothing whatever in the bag. 

Mr. Peary went north believing that the toboggan style of sledge 
was best adapted for inland-ice work. His experiments convinced him 
that this was a mistake. The party made ten sledges of seven different 
styles, and the three that were taken north were those which best stood 
the test. The three sledges were designed after the McClintock pattern, 
but were very much lighter, weighing respectively 48 lbs., 35 lbs., 
and 13 lbs., and adapted for loads of 1000 lbs., 600 Ibs., and 400 lbs. 
Peary took to Greenland both ash and spruce timber for sledge-making. 
He soon found that spruce was not strong enough for a team of powerful 
dogs, and the sledges he took north were of ash throughout. He used 
reindeer horn for knees or braces at the intersections of the crossbars 
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and uprights, and the bed on which the load rested was of seal-skin 
lashings. 

Two weeks were spent after May Ist in carrying the supplies up 
the mountain slope at the head of McCormick Bay, and far enough up 
the slope of the inland ice to make good progress possible. The 
journey proper began on May 15th, and ended at McCormick Bay on 
August 6th. As a feat of sledge travelling it ranks among the notable 
journeys. Peary started north with four sledges, three companions, 
and dog-teams. The supporting sledge with two men turned back 
after reaching the basin of the Humboldt Glacier. Peary, with Astrup, 
three sledges, and the dog-teams, made the round trip of about 1300 miles, 
including 52 miles of land travel at the north-east coast. From 
the start on May 15th until he reached the northern edge of the 
ice-cap, where he left his sledge to travel 26 miles overland to 
Independence Bay, Peary was forty-eight days on the way. During 
this time he was snow-bound four days, fog-bound one day, and a 
broken sledge and high temperature, softening the snow beyond the 
marching-point, cost him three days more. The actual marching-time 
was forty days. The distance travelled was about 650 miles, which 
gives an average of 16} miles for every day of sledging. 

The return sledge journey occupied thirty-one days, during three of 
which the explorer was detained in camp by the severest storm he 
encountered. He was also embarrassed for two weeks while travelling 
along and crossing the divide between the eastern and western slopes 
of the ice-cap by almost perpetual fog. The sledging work of the home- 
ward journey was performed in twenty-eight days. The distance was 
about 600 miles, a daily average of about 21 miles. For several days 
after emerging from the clouds Peary, with two sledges (one having 
been abandoned ), made from 30 to 40 miles aday. The round trip was 
made without any previous establishment of supply depots, and every 
ounce of food, except two musk oxen and a calf secured on the north- 
east coast, was carried on the sledges. 

Mr. Peary started with twenty dogs, reached Independence Bay 
with fourteen, and returned to camp with five. The others, excepting 
two with which the supporting party returned home, succumbed or 
were killed from time to time for dog food. They were all North 
Greenland animals, and Mr. Peary believes that no dogs can surpass 
them for sledge hauling. They may be made to work very hard, and 
for long journeys, and will keep in good condition on a daily ration 
of a pound of first-class pemmican apiece. It is his experience that an 
Eskimo dog will haul just about half the weight that is regarded as a 
good load for a man, and that he will take it about twice as far as the 
man would in a day. Two hundred pounds is considered the maximum 
load for a man, though 238 lbs. were hauled per man during the Nares 
expedition. Dr. Nansen, with a load of about 200 lbs. per man, averaged 
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7 miles a day across the inland ice. The adult male dogs of Whale 
Sound will pull a load of 100 lbs. each under almost any conditions, 
except where the snow is so soft that they sink into it deeply ; and they 
will drag this load from 10 to 20 miles a day, and much heavier loads 
a far greater distance a day under exceptionally good conditions of 
travel. 

Mr. Peary had the best of success in dog-sledging on the inland ice. 
In 1250 miles the dogs, assisted to a very small extent by sails, supplied 
the entire motive force fully five-sixths of the time. The men got into 
harness themselves invariably after a fresh fall of snow, and during the 
climb up the slope of the ice-cap both from McCormick Bay and from 
Independence Bay. 

Peary used both ski, or Norwegian snow-skates, and Indian snow- 
shoes, but Astrup confined himself entirely to ski. These accessories 
were all-essential. The ski far surpass the snow-shoes in speed and ease 
of locomotion; but there are times when the snow-shoes are preferable, 
particularly after a fresh fall of snow before the meridian sun has shone 
upon it a few times, or it has been packed by the wind. At such times 
the ski drag as if over sand. 

Peary usually trudged on in advance, laying the course and breaking 
a path for the dogs, following in single file, and encouraged now and 
then: by Astrup’s whip. It was fairly heavy going nearly all the way, 
though on the return journey, near the end, and at an elevation of 5000 
to 4000 feet,a hard and not very rough snow-crust was struck, over 
which as rapid progress could be made as over most bay ice. The 
lowest temperature throughout the journey was —5° Fahr. on July 18th. 
The sleeping-bags were not used after the third week in May except 
to lie on, and one of them was thrown away. Usually the men simply 
lay down upon the snow in their fur clothing, after tightening all the 
draw-strings to keep out the wind and snow, and slept in perfect 
comfort. While using their sleeping-bags, they wore in them only 
their undershirts or nothing at all. Alcohol was the fuel used, and that 
simply, for cooking purposes. They carried no tent and built no shelter, 
except in very stormy weather, at the camps, when a low wall of snow- 
blocks was thrown up around three sides of a narrow rectangle, the open 
side away from the wind, and a cotton sail forming the roof. 

The wind blew strongly and incessantly, and its almost invariable 


direction was down the slopes of the ice-cap. When they were west 


of the great divide, or backbone of the inner ice mass, the wind swept 
down the gentle slope from the east, and vice versé when they were east 
of the divide. The wind was more variable in direction, and not so 
strongzat the summit of the divide, though strong enough rapidly to 
drift the fog that constantly enveloped them. 

Mr. Peary desired, on his northern route, to travel near enough to 
the_western edge of the ice-cap so that if possible he could look down 
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on the continuation of the Smith Sound outlet to the north and map the 
north-west coast of Greenland. He failed in this purpose, and the 
reasons are interesting. 

He found that behind Petermann, Sherard Osborne, and other fiords, 
are glacial basins widening, fan-shaped, from the heads of the fiords, 
extending inland 30 to 50 miles east of the fiord heads, and considerably 
depressed below the general level of the ice-slope. These basins are 
separated one from another by very prominent divides, whose summits 
are from about 5000 to over 6000 feet in height, while the basin plateaus 
are only 3500 to 4200 feet above sea-level. In his desire to skirt the 
edge of the ice-cap he attempted to cross these basins, and became 
involved in the phenomena that mark more rapid ice movement and the 
birth of glacial rivers. In other words, he met numberless crevasses, 
yawning for the destruction of his little party, and he was put to no end 
of trouble to circumvent them. Some of them were impassable, and in 
all cases he was eventually compelled to turn inland to get around the 
heads of the basins. Fortunately, at the place where he reached the 
northern edge of the ice-cap, he was considerably nearer the west coast 
than at most points along his route; and he has no doubt that, from his 
lofty elevation of over 5000 feet, he saw the entrance to Victoria Inlet 
where it joins Lincoln Sea. 

The nunataks, or land-masses appearing above the inner ice, which 
are so characteristic of the region of the ice-edge in South-west Green- 
land, are almost wholly lacking along the north-western and northern 
peripheries of the ice-cap. 

Sastrugi, or ridges of snow heaped up by wind action to a height of 
2 to 5 feet, their main axis usually extending at right angles to the 
prevailing direction of the wind, were very common along the northern 
journey, but were not met on or near the summit of the ice-cap. Cre- 
vasses were not encountered except in the glacier basins. Mr. Peary 
knows of no obstacle on the inland ice away from the glacier basins of 
the coast regions that can defeat a well-equipped sledge party. He 
believes he can reach the north coast of Greenland on the inland ice 
every time he makes the attempt. 

He proved that the northern extension of the great interior ice-cap 
ends below 82° N. lat. He followed its edge about 60 miles, and he 
saw it stretching away west and east for a considerable distance. A few 
glacier arms extend from it to the inlet north of the mainland, and the 
largest of them, Academy Glacier, which empties into Independence 
Bay, compares in size with the largest of the South Greenland glaciers. 

The western slope of the inland ice from the divide, or main axis 
of the ice-cap, is extremely gentle and, to some extent, undulatory. 
The angle of slope from the divide to the northern edge is much greater, 
though the slope is still very gentle. In ascending from the northern 
edge to the summit plateau on his homeward journey he climbed on the 
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first day 1000 feet in 10 miles, on the second day 1300 feet in 214 miles, 
and on the third day nearly 1000 feet in 20 miles. When he descended 
from the divide, diagonally down the west slope, about 30 miles’ march 
was required before he was certain that he was getting nearer the 
sea-level. 

He was able to make out both shores of Victoria Inlet in the neigh- 
bourhood of its entrance into Lincoln Sea. He traced the higher 
mountains that border the northern side of the channel all along from 
Lincoln Sea to Independence Bay. He was unable, at his distance from 
the western edge of the ice, to seo the southern border of the channel 
between 45° and 40° W. long.; but in his march along the edge of the 
ice-cap to the south-east he was able now and then to see the channel 
through rifts in the mountains that border it. He has no doubt that he 
has traced the northern border of the mainland and established the 
insularity of Greenland. 

The northern edge of the ice-cap, at the point where Peary left his 
sledges to descend to the land, was about 4000 feet above terra firma. 
The landward slope stretched away for over 2 miles before its foot 
rested on the land, and the descent of this steep face of the ice-cap was 
very difficult. As far as the explorer was able to determine, the 
northern ice edge offers generally about these same characteristics as to 
height and slope. Many azure blue streams were tumbling down the 
ice face. 

The route across the land to Independence Bay was strewn with big 
and little boulders. Much damage was done to the foot-gear, and some 
of the dogs’ feet were cut. The country was much broken with hills 
and valleys, and the rock fragments and ground of igneous origin 
were reddish-brown in colour. Besides the large boulders, the surface 
was covered with small angular stones compressed and half cemented 
together by the enormous pressure of superincumbent ice-fields ages 
ago. There was a good growth of grass in some sheltered valleys on 
which the musk-oxen that were seen, twenty in number, were 
browsing. 

On the edge of the north-east coast of Greenland, Peary climbed a 
giant trap cliff (Navy Cliff), whose north-east face drops almost vertically 
to the level of Independence Bay, 3800 feet below. Looking to the 
west he saw the eastern opening of the inlet that he had followed across 
North Greenland. To the north, north-west and north-east, stretched 
steep, red, brown bluff, on the other side of Independence Bay with a 
flat foreshore reaching to the water’s edge. Two broad fiord or channel 
entrances were made out, one far to the north-west and one to the north- 
east of Observation Point. The unbroken bay ice stretched away to 
the white horizon of the Arctic Ocean. Peary could distinctly discern 
the broad expanse of the ice-covered sea, but the distance was too great 
to make out any details of the surface. The most distant land was far 
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to the north-east and must have been 60 miles away. It showed no 
ice-cap, and there were no signs of ice-cap on the lands west and north- 
west. Mr. Peary has no doubt that these lands are parts of an 
archipelago of unknown extent. 

It was July 4th, 1892. The day was delightfully warm and calm. 
The position of Observation Point on Navy Cliff was fixed as 81° 37’ 5” 
N. lat., and 34° 5’ W. long. 

Of the flora and fauna of this northern land, Mr. Peary has 
written :— 

“T found flowers of numerous varieties blooming in abundance, 
conspicuous among them the ever-present Arctic poppy. Snow- 
buntings, two or three sand-pipers, a single gerfalcon and a pair of 
ravens were observed. ‘T'wo bumble-bees, several butterflies and 
innumerable flies were also noted. As for musk-oxen, their traces are 
to be found on every mountain and in every valley; without making 
any search whatever for them we saw twenty, and all of these could 
have been obtained without the least difficulty ” (Bulletin of the Amer. 
Geog. Society, vol. xxiv., No. 4, 1892). 

During the ice journey, the only signs of animal life were a few 
puffins, birds of the auk family, that were seen nearly a hundred miles 
inland. 

The distinctive feature of the homeward journey was the march); , 
along and across the summit plateau, about 8000 feet above the sea,| 
during which Peary and Astrup travelled for nearly two weeks in a, | 
dense fog which hung to their garments like rain-drops. This top of | 
the ice-cap is a comparatively level plateau. These were the most | 
trying days on the inland ice. The men could scarcely see the length 
of their sledges, and most of the time it was possible to keep a course 
only by stopping every fifteen minutes to take the compass direction of 
the wind and following the indications thus obtained. Men, dogs and 
sledges were coated with minute opaque white frost crystals. Parhelia, 
fog-bows and sun-pillars on the fog were continually forming and 
vanishing, but all the gorgeous pageant could not recompense the | 
travellers for the blanket shroud that enveloped them. 

Another feature of the inland ice surface is the numerous snow 
hummocks, some of them 50 feet in height, formed where drift settles 
around some protruding bit of ice, and builds up snow hills. On July 
31st and August Ist, when on the home stretch, about 5000 feet above 
the sea, the men travelled over the hard frozen surface without snow- 
shoes or ski, the only occasion when they dispensed, for any considerable 
distance, with these accessories. 

By this journey the insularity of Greenland was established, the 
northern extension of the ice-cap was determined, the existence of 
detached ice-free land masses north of the mainland was ascertained, 

and the fact that the east and west coasts rapidly converge north of the 
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seventy-eighth parallel was proved. With regard to his geographiea) 
methods on the journey, Mr. Peary says :— 

“ My daily reckoning was kept by the compass, and an odometer 
wheel attached to the rear of the sledge. The circumference of this 
wheel being a trifle less than 6 feet 1 inch, one thousand revolutions of 
it made 1 nautical mile, and the revolutions were registered by the 
ordinary odometer mechanism. 

“ At four camps on the upward journey, and three on the return, not 
including the observations at Navy Cliff overlooking Independence Bay, 
this daily reckoning was checked by a complete series of solar sights, 
taken with a small travellers’ theodolite, with a special vertical are of 
large radius. 

“The time was obtained from two pocket chronometers and a high 
grade watch, all of which were carefully rated before my departure and 
after my return, and were compared with each other almost daily during 
the journey. 

“That these observations were not taken more frequently was due 
to the fact that, travelling as we did when the sun was north, and 
sleeping when it was south, the taking of a set of observations meant 
for me either no sleep at all, or, at best, but two or three hours of it- 
That even the field working of my sights was, however, not very far 
out of the way, may be inferred from the fact that, running on a 
compass course from my last observation camp, 150 miles north-east of 
McCormick Bay, and supposing myself to be 10 miles to the eastward 
of my outward course, I found myself, on reaching the head of McCor- 
mick Bay, but 5 miles to the eastward ; in other words, I was 5 miles 
out in my reckoning. 

“The freedom of the inland ice from all local attraction, and the 
consequent reliability of the compass, if its constantly changing declina- 
tion be carefully watched, is of great assistance to the traveller. 

“ Elevations were determined by aneroids only, a special boiling- 
point apparatus, which I had ordered for the purpose of checking the 
aneroid readings, having proved on trial to be perfectly worthless ” 
(Bulletin of the Amer. Geog. Soc., vol. xxiv., No. 4, 1892). 

The ethnological work of the expedition was the most noteworthy 
yet done among the Arctic Highlanders. Dr. F. A. Cook, who was in 
special charge, brought home the names of two hundred and forty-three 
natives living along the coast from Cape York to Peterawik, a little 
north of McCormick Bay, the most northern point where the natives of 
to-day are living. This is believed to be practically a complete census. 
Seventy-five natives spent more or less time at the winter camp, some 
of them coming from Cape York, nearly 200 miles away. All of them 
were photographed in the nude, and anthropological measurements were 
taken. In recent years the movement of population has tended towards 
Cape York, where the natives meet the whalers, and exchange their 
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walrus and narwhal ivory for wood, knives, needles, and other articles 
of great value to them. Mr. Peary does not believe they are decreasing 
in number at present. There were more births than deaths in 1891-92. 
Evidence was found that, at rare intervals of great scarcity of food, 
cannibalism has been practised to a small extent. While the natives 
are as nearly pure-blooded as any aboriginal tribe, one young man was 
found who showed unmistakable traces of white blood. He is believed 
to be a relic of the Polaris party at Lifeboat Cove. Peary found the 
natives helpful, gentle, and faithful, and he gives them a far better 
reputation than some earlier explorers have done. He had an Eskimo 
settlement around him all the winter. He insisted that every adult 
should work for him, and he paid them well in goods. All his skin 
garments were made by native seamstresses, and the men built snow 
entrances and huts, lashed the sledges, scraped skins, cared for the dogs, 
and did much other work. 

There are seven guns in the tribe, some of which have been repaired 
with remarkable ingenuity. Their dialect differs considerably from 
that of the Eskimo of the American mainland, and still more from that 
of the South Greenland Eskimo, which would seem to indicate that 
they are derived from immigrants, who came north across the archi- 
pelago directly to the Smith Sound region. The average height of the 
male adults is 54 feet ; of the female adults, 4 feet and 8 inches ; average 
weight (nude) of the men, 135 pounds; women, 118 pounds. The 
natives took very kindly to civilised food, showing that their taste has 
been cultivated since they declined to eat the bread they found in 
Kane’s stores. All the men in Peary’s party excelled the most robust 
natives in contests of strength. ‘They have a large fund of hunting 
stories, and celebrate the prowess of past and present Nimrods of the 
tribe both in narrative and song. They are very full-blooded, and 
when their faces are washed their cheeks have a rosy tinge. In the 
spring of 1892, there was a mild attack of influenza or grippe in the tribe, 
and the Danish records show that the same disease prevailed in South- 
west Greenland. The natives encounter but few dangers, and deaths by 
accident are not common. Deaths resulting from childbirth are quite 
common, though the average length of life compares favourably with 
our own longevity. The mortality among young children is small. 
The oldest person met was not over seventy years of age; among a 
hundred men and women ten or twelve were over sixty years of age. 
There is only one bachelor in the tribe; he is feeble-minded, and no 
woman will live with him. Mr. Peary’s ethnological chapters have 
been prepared and are full of the most minute information. 

In the latter part of April, 1892, Mr. Peary, accompanied by Mrs. 
Peary and a native driver, made the round of Inglefield Gulf, travelling 
250 miles in a week. He made as careful a survey of the unknown 
shores of the Gulf as the circumstances permitted. He thinks that the 
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scenery around the head of the gulf, with its snow-capped mountains 
and glaciers, as large as any in South Greenland, is unsurpassed in 
Arctic regions. ‘The few glaciers he was able to visit were remarkable 
for the fact that only one showed a terminal moraine. A few families 
' of natives live about half-way up the gulf. 

Mr. Peary says that the mapping of the whole Sound region and the 
adjacent coasts is inaccurate, and in some respects quite misleading. 
He was not able with his small force and limited time to make wholly 
satisfactory rectifications, and the survey and mapping of this region is 
a part of the programme of his present expedition. 

The winter of 1891-92, on the whole was very mild in North-west 
Greenland. There was an unusual amount of open water in Smith 
Sound; Mr Peary thinks the snow-fall was exceptionally heavy, and 
this kept the ice comparatively thin. Natives from Cape York reported 
a moderate winter, and shore-ice not over 15 inches thick. In the third 
week of February a great Fihn storm occurred, which was marked by 
a very high warm wind and torrents of rain, that swept the shores of 
McCormick Bay clear of snow and nearly washed the little settlement 
away. The storm continued for two days. Lieutenant Ryder reported 
a Féhn storm in Scoresby Sound on the east coast in the same month. 
The highest and lowest temperatures observed by Peary occurred in 
February, and showed a range of 90°, from — 50° to 40° Fahr. 

I have not seen the results of the tidal observations, recorded by 
means of a tide gauge in McCormick Bay. This work was in charge of 
Mr. Verhoeff, who is believed to have perished in a crevasse a short 
time before the expedition sailed home. Mr. Peary says the tidal 
influence is not a very conspicuous phenomenon in the neighbourhood of 
McCormick Bay, though there was a tidal frack in the ice along the 
shore, and a consequent overflow of water upon the ice. 

Mr. Peary’s collections illustrating ethnology were large and com- 
prehensive. Most of them have gone to the Academy of Natural 
Sciences, Philadelphia, and there is also a fine display in the Ethnolo- 
gical Exhibits at the World’s Fair in Chicago. 

Mr. Peary’s desire to complete the work he had carried so far in the 
Smith Sound region and on the North coast, led him to organise and 
equip the expedition which sailed from New York on July 2nd, and from 
Portland, Me., on July 8th. Practically everything he desired for his 
equipment was procured. The party numbers fourteen including Mrs. 
Peary and her maid. Mrs. Peary is a good shot, is fond of out-door 
sports, is not averse to roughing it, and is in the prime of health and 
vigour. The results of her participation in the first expedition were 
fortunate. She will, of course, remain with her maid at the house, 
which will be erected on the north shore of Murchison Sound or 
Inglefield Gulf. 

Mr. Peary expects to visit every Eskimo settlement from Cape York 
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to Peterawik, for the purpose of making the most thorough study 
possible of this isolated branch of the Eskimo family. He also intends 
to make a careful survey of the coast-line from Cape York to Smith 
Sound. 

It is probable that his house will be erected in Bowdoin Bay, 
Murchison Sound, within a few rods of a tongue of the inland ice, up 
which he will ascend to the ice-cap. 

It will take only two or three days to erect the house, and then three 
parties will be put in the field for the fall work. One party will take a 
large sledge-load of provisions upon the ice-cap, and as far north as 
possible, where it will be cached for the use of the spring sledging 
expedition. Another party will go out for reindeer to secure fresh meat 
and skins for clothing. The hunting will be chiefly along the shores of 
Inglefield Gulf, which were not touched by the hunters of the first 
expedition. The third party will make a careful survey of Inglefield 
Gulf to replace the reconnoissance survey of 1892. Mr. Peary desires to 
bring home much material for accurate mapping. A steam launch will 
be used in coast exploration. 

Meteorological, tidal, and other observations will be carried on during 
the winter. Mr. Peary will participate in the simultaneous auroral 
observations that are 1o be made within the next year by many observers, 
on the system devised by Dr..M. A. Veeder of Lyons, New York State. 

The spring sledging campaign will begin about the middle of March 
next, two months earlier than in 1892. Eight or nine men with dogs 
and sledges will start for Independence Bay. The route to North Green- 
land will be a mean between Peary’s northward and return routes in 
1892. Keeping at an elevation of about 5000 feet, the explorer expects 
to avoid both the crevasses in the glacier basins of the west, and the fog 
of the summit plateau. 

Mr. Peary has taken with him eight burros or Mexican donkeys. 
These hardy little animals are accustomed to carrying heavy loads of 
silver ore through the snow of the Rocky Mountains in Colorado. 
Snow shoes will be fitted to their feet as has been done with horses in 
Alaska. It is hoped they may be successfully used in sledge-hauling on 
the inland ice. If the experiment fails they will furnish food for the 
dogs. Carrier-pigeons are also a small feature, and it is hoped to use 
them to send messages from the inland ice back to the camp. 

Mr. Peary thinks he will reach Independence Bay not later than 
May ist to May 5th. Here the party will divide into three sections. 
One of them with three men will sledge south-east along the coast, and 
complete the survey of that unknown shore to Cape Bismarck. It will 

then strike straight across the ice-cap for Inglefield Gulf, returning as 
soon as possible to the winter camp. 

The work of the other five or six men will depend upon circum- 
stances. Peary has two prime objects in view for his work north of the 
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Greenland mainland. He wishes, if possible, to make a complete 
survey of the land masses north of Victoria Inlet, whose southern edge 
he has seen. While this work is in progress he desires also to reach the 
highest attainable north. ‘T'wo or three men will at once set about the 
exploration of this supposed archipelago. If the ice conditions on the 
frozen sea are at all favourable for sledging, two or three men with a 
sledge will start towards the Pole and travel as far as they can, the 
intention being, in any event, to return to Inglefield Gulf the same 
season. The explorer believes that if he is at all fortunate be can com- 
plete the work there is for him to do on the north coast of Greenland in 
a single season. 

Whether the expedition will come home next autumn it is impossible 
to say. It depends upon whether Mr. Peary decides that still unattained 
results will make it profitable to remain another year. At all events 
a vessel will visit the camp next summer. 

By means of a phonograph Mr. Peary expects to bring back 
specimens of the spoken language of the natives. His house will be lit 
by electricity and heated by kerosene oil. Among the members of his 
party are Eivind Astrup, the young Norwegian whose courage and 
fitness were tested on the long sledge journey of 1892, Dr. Edward 
Vincent, surgeon and ethnologist, E. B. Baldwin, meteorologist, and 
F. W. Stokes, artist. Three members of the party, besides the leader, 
are qualified for surveying and map work. 

Robert E. Peary, C.E., U.S.N., is about forty years old. He is a 
native of Maine, where he was educated at Bowdoin College. A fine 
specimen of physical manhood, he has long been a student of Arctic 
research, and had been planning for years to engage in the work. He 
is a civil engineer by profession, and for several years has been a 
member of the Engineer Corps of the United States Navy. 





THE INFLUENCE OF GEOGRAPHICAL POSITION ON THE 
DEVELOPMENT OF THE AUSTRALIAN NATIVES. 


By ERNEST FAVENC. 


Ir has been customary hitherto to regard the Australian aborigines 
scattered throughout the continent as forming one common family of 
equally low type and doubtful descent. This hasty conclusion leaves 
out of sight the influence of locality which has been at work amongst 
them, an influence so strong, that centuries of improvement separate 
the native inhabitants of some portions of Australia from those of other 
portions. As arule, ethnologists who have made a study of the natives 
have largely confined their observations to the blacks of certain districts, 
whereas, in order to arrive at any just conclusion as to the highest 
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standard reached by the natives before the arrival of the whites, the 
aborigines of the whole continent must be contrasted. What possibilities 
may have been in store for the Australian, had his self-education not 
been sharply arrested by the invasion of the Europeans, it is hard to 
say, but the evidence tends to show that many tribes would have 
attained a fair social grade, whilst others would have remained 
stationary. When the size of Australia is taken into consideration, 
these contrasts may appear but small and paltry, but their significance 
is as great as in those found in countries where a high state of civili- 
sation has existed for years. In judging the relative positions of different 
tribes, the attention must be solely concentrated on their primal 
condition as savages knowing nothing of intercourse with the whites. 
It is scarcely necessary to repeat here what is, unfortunately, too well 
known, that when once the blight of our contact falls on the native, 
he exchanges his few virtues for whatever vices of the European are 
within his reach. From a hardy hunter, cunning in the use and con- 
struction of his weapons, he sinks into an indolent loafer, intemperate 
when possible, and lost to all the rude arts of his forefathers. Unhappily 
this doom has overtaken those who were most advanced, and formerly 
inhabited the eastern portion of Australia. They are now nearly all 
either dwindled down to a mere handful or hopelessly degenerated. 

The results by which we can best gauge the status of the aborigines 
are by the finish of their implements of war and the chase, the elabo- 
ration of their peaceful ceremonies and rites, and their attempts at 
ornamentation and decoration. With regard to their habitations, their 
nomadic habits prevent any reliable comparison being drawn, as some 
of the superior tribes scarcely construct any shelter save during the 
rainy season, whilst others, far inferior in all other respects, build the 
nearest approach to permanent villages found in Australia. Those 
portions of the continent where game was plentiful, the rivers perma- 
nently watered, and the surface of the country, boldly diversified, 
produced the highest examples of savage culture. These districts may 
be said to be monopolised by the greater portion of the north coast, the 
whole of the eastern, and about one-third of the southern. Included 
are: the northern half of the northern territory of South Australia, 
nearly the whole of Queensland, New South Wales, and Victoria. 

Here we find that in their original savage state the aborigines 
possessed weapons elaborately finished and carefully preserved. Their 
hunting spears were barbed with great pains and nicety, their clubs 
and throwing-sticks serviceable ‘and well-balanced, and their shields 
carved and coloured in a grotesque but still rudely artistic manner. The 
baskets woven by the women were often worked in symmetrical patterns 
by means of different coloured grasses. The skins of opossums, native 
bears and other small animals were cured and neatly sewn into rugs. 
They made strong string out of the bark of the currayong tree, and 
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with it turned out fishing and kangaroo nets, the last-named being of 
considerable height, length, and strength ; it was stretched on stakes in 
a segment, and the game driven into it on a well-ordered plan. They 
had mysteries and rites for the initiation of the youths into manhood, 
and, although throughout the length and breadth of Australia nothing 
has ever really been found to justify the supposition that the blacks 
possessed any form of religion, save a hazy notion of an evil spirit, the 
natives of the east coast had certain crude myths and superstitions 
which, in the course of time may have assumed a definite shape. 

The corrobborrees of these aborigines were not simply an uncouth 
dance, but exhibitions of skill requiring much practice. Their canoes, 
especially those found on the coast of North Queensland, were seaworthy 
enough for them to visit the islands of the different groups off the coast. 
At the Sir Edward Pellew group, in the Gulf of Carpentaria, the natives 
build canoes of small sheets of bark, firmly sewn together and the seams 
caulked and closed up with wax in a most workmanlike manner. They 
used flint-headed spears, so contrived that the head remained in the 
wound ; the thrower, on recovering the shaft, could replace the head 
from a supply carried in a skin pouch. These spear-heads and flint- 
knives were obtained in particular quarries, being chipped in such a 
manuer as to give a keen-jagged edge, with a skill and dexterity truly 
marvellous. In fact, to see some of the weapons formerly used by the 
blacks in their wild state, and reflect that they were made with tools of 
blunt stone and fire, is a revelation of patient industry. 

These natives, inhabiting the eastern portion of Australia, had the 
advantage of being able to obtain food in comparative plenty and variety. 
They lived on the flesh of animals, birds, fish and reptiles, with edible 
roots, wild fruits and honey. The seasons were fairly regular, and they 
hunted on a recognised system, returning to their hunting-grounds and 
burning them off at stated times in the year. Their tribal wars were 
hotly contested, thus assuring a certain amount of emulation amongst 
the young men. Their pigments for painting their bodies were of many 
colours, and were kept rolled up in a skin case; the bands worn round 
the forehead were woven of hair and dyed of different hues. 

There can be no doubt that their progress in what may be termed 
the liberal arts, so much in advance of their fellows, was due to the 
greater leisure afforded them by the nature of the country they inhab- 
ited, and its superior game-producing qualities. Between the sea, the 
coast range and the level country intervening, as well the edge of the 
great tableland, they had a healthy variety of surroundings. Had they 
ever learnt the most rudimentary form of agriculture, or attained to the 
knowledge which would necessarily follow, of the value of a settled 
habitation, their progress would have been more rapid. This, how- 
ever, they lacked, as, strange to say, they did the knowledge of the bow 
and arrow, although possessing all the essentials for its manufacture. 
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In fact, it is quite evident that the natives have learnt nothing from 
outside sources; whatever progress has been made has been evolved 
amongst themselves. 

For example, in Aruheim’s Land, the peninsula west of the Gulf of 
Carpentaria, the bamboo, introduced by the Malays (probably accident- 
ally) centuries ago, may now be considered indigenous in that one por- 
tion of Australia; but the blacks there have never learned the innumer- 
able uses to which other nations put this valuable growth. 

To turn from these prosperous natives to those next in order in the 
scale of development, we find them dwelling on the inland rivers which 
flow into Lake Eyre and on the north-west and west coast of Australia. 
Although so widely separated, and differing much in many of their 
habits, these inland and coast blacks are on the same plane of intelli- 
gence. The country they inhabit would furnish about the same food- 
supply and has many points of resemblance. Life with them is a far 
more difficult problem to solve than with their eastern neighbours, and 
in consequence there is a marked falling off in the number and variety 
of their weapons and their camp furniture. Still, these natives are by 
no means without marks of having elevated themselves in keeping with 
their somewhat depressing surroundings. ‘The western coast of Austra- 
lia is more sterile than the eastern, and the natives have therefore had 
less leisure. This is evident from the rougher make of their weapons. 
One finds little or no ornamentation; all that is made, either by men or 
women, is for stern use. The spears with six or eight elaborate barbs 
are absent, the ‘possum rugs are exchanged for a few tattered kangaroo 
skins, and the kangaroo net is unknown. That these west-coast blacks 
would, under more favourable circumstances, have reached a higher 
grade is more than probable. ‘Their cave drawings and rude scratchings 
on the granite mounds prove that they had dormant capabilities. The 
inland blacks, resident on Cooper’s Creek and other interior rivers, have 
certainly made an advance in the character of their habitations. At the 
foot of a sand-ridge, generally in the neighbourhood of a permanent 
waterhole, may be seen a row of objects somewhat resembling large bee- 
hives. These are the mud hovels of the blacks, their winter quarters, to 
which they return periodically. These hovels are constructed of inter- 
laced boughs plastered over with clay kneaded up with dry grass. 
When the keen winter night wind blows across the side plains of this 

region, the natives first warm the inside by lighting a fire on the 
sand, then rake the embers out, and the whole family creep in at the 
low entrance, which is closed up with a sheet of bark. To the north- 
ward, circumcision, and also the mutilation of both men and women 
is practised. This is evidence of the poverty of the country, as 
amongst the eastern natives no attempt at repressing population was 
ever known to exist. Amongst the blacks of this grade the “ pituri” 
chewers are found, the leaves of a plant which, after a certain process 
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akin to fermentation, has a slightly narcotic effect. Most likely it was 
first resorted to to deaden the pangs of hunger. 

The third and lowest class of aborigines inhabit the great area of the 
western interior. Amongst them the utmost misery and semi-starvation 
perennially exists. Depending for their water-supply on brackish 
springs; for their food, greatly on roots and vermin, with an occasional 
god-send’of a kangaroo or some of the larger feathered fowl, it is not 
surprising that they are destitute of all but the rudest weapons of 
necessity, and that their scanty camp equipment comprise little more 
than vessels dug out of soft wood for carrying water across the dry 
country. So devoid of ingenuity are they that in lieu of the stone 
tomahawk common to the rest of Australia, they use a flint wedged into 
the cleft of a stick which they wield like a chisel. They have, however, 
the common bond which unites all the Australians, the use of the 
boomerang. They are meagre in stature and their lower limbs are 
greatly attenuated. In all respects they are a people with whom life 
is one long, weary struggle for the barest means of existence. The 
barren desolation of the land in which they live has stamped an 
indelible brand of misery upon them. Whilst the eastern aboriginal 
wandered amongst forests, plains and belts of scrub teeming with ani- 
mal life, camped at night beside a running stream or at the margin of a 
broad lily-decked lagoon, his countryman of the far western interior 
starved in a riverless waste of sand-hills, barren mulga scrub, and 
spinifex (Triodia irritans) flats. Scorched in summer by an angry sun in 
a shadeless land, nipped in winter by the cold south-east wind blowing 
across level, shelterless country, drinking the nauseous waters of some 
brackish spring or shallow well, dug on the outskirts of a salt lake, in 
another thousand years these wretched beings would be no further 
advanced in their mode of living than they are now or than they were a 
thousand years ago. 

That many of the eastern tribes, probably all, would in time have 
elevated themselves into a rude civilisation, their superior condition, 
compared with the desert outcasts of the western interior, proves; for 
that they originally started from a common origin there can be no 
doubt, but on a different footing. In their geographical distribution 
the location was far more happy for some than for others. As things 
now are, the best races have either dwindled down to a mere handful or 
are utterly degraded, in either case lost as an ethnological study, without 
weapons or traditional customs. The only aborigines still to be found 
uncontaminated by contact with the whites are on the north-west coast, 
or in the solitudes of the western interior. The destiny of the race 
was determined with the first footstep of the European. 
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THE KONDE COUNTRY.* 
By the Rev. Dr. MERENSKY. 


In 1891 the Rev. Dr. Merensky, of the Berlin Missionary Society, 
conducted a party of missionaries to the Konde country, at the northern 
end of Lake Nyasa. They reached the lake by way of the Zambesi and 
Shire; started from Karonga on September 29th, and founded the 
station Wangewannshéh on October 2nd. Dr. Merensky describes the 
water of Lake Nyasa as being clear and of agreeable taste. At its 
northern end the lake is shallow, and abounds in sandbanks, due to the 
immense masses of débris carried into it by six large rivers. The 
southern portion of the lake is 
much deeper, and in places no 
bottom has been reached at a 
depth of 200 fathoms. Dr. 
Merensky maintains that the 
lake has not changed its level 
for thousands of years. There 
is an annual rise, due to the 
rains, but the difference be- 
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level of the lake. He found, moreover, that huge Adansonias, having 
a diameter of between 10 and 15 feet, grew only a few feet above the 
edge of the water at Mponde, at Livingstonia, and in Leopolds Bay. 
According to Adanson, the age of a tree of such dimensions would 
be about five thousand years. The permanency of the lake-level is 
explained by the existence of a ledge of granite which crosses the Shire 
about 30 miles below the Molomba Lake. Above this barrier the 
current of the Shire is very sluggish, and this accounts for the gradual 
silting-up of the small lake just named. 














* Report of Paper read at the meeting of the Berlin Geographical Society, 
July 8th, 1893. 
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THE KONDE COUNTRY. 


The banks of the Nyasa in the south, south-east, and west, are 
anything but attractive. Barren, rocky mountains here and there 
approach the edge of the water, or are separated from it by swamps. 
The soil is little productive and often sandy. There is a remarkable 
absence of rivers. On the other hand, the land lying to the north-east 
and east of the lake, although it presents fewer facilities for commercial 
intercourse with the interior, is distinguished for its beauty and 
fertility. The Konde country is shut in by the steep slopes of the 
Livingstone Mountains, which rise to a height of 10,000 feet. These 
mountains consist of ancient crystalline rocks, quartzite, hornblende, 
gneiss, and magnetite. Their steep slopes are almost bare of vegetation, 
although forests of deciduous trees are not altogether wanting on the 
slopes facing the lake. Higher up we meet with bamboo thickets, 
whilst the northern slopes, descending towards the Ruaha, are more 
abundantly wooded. Within the amphitheatre formed by these moun- 
tains, in the centre of the Konde country, there rises the Kiedyo, an 
extinct volcano, with a crater-lake, cinder beds, and streams of basaltic 
lava, whilst the forest-clad Rungwe (10,000 feet) forms a buttress of the 
encircling mountain range on the north. 

The Konde country covers an area of about 2000 square miles. It 
is traversed by six large rivers, fed by numerous springs and rivulets. 
Of these rivers the Songwe separates the British from the German 
territory, whilst the Kivira, Mbaka, and Lufira are within the latter. 

The country towards the mountains is hilly, but the district border- 
ing the lake consists in the main of a dead flat, flooded for months in 
the summer, and habitable only in a few localities which rise above its 
general level. The soil in the hills is a heavy loam. The fertility of 
the country is due to the distribution of the rainfall. The following 


are the results of meteorological observations, made at Wangemannshéh 
in 1892 :— 





Mean Temperature. Rainfall. 

Fahrenheit. —— ton 

January. .. .. %5°7 8-78 23 
Webrwary . ...-. 47 14°57 21 
SR 6 se es RO 6°10 21 
Oe a ee at Se 8°31 18 
Dt sis oe 1-10 5 
hs. se Se ew ee “39 5 
OMe «css sw OS 1°14 11 
CE ax oc =~ SR 24 2 
September . . . . 73°4° 00 0 
ee ie “08 1 
November . .. . 78°6° 1°06 11 
December . . . . 74°3° 7°20 20 
pO ee ee a 48°97 138 


Violent winds are almost unknown to the west of the Livingstone 
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Mountains, and this circumstance greatly favours the cultivation of 
bananas, seven varieties of which are known in the country. 

The game is not very varied. Elephants are still occasionally met 
with in the swamps, as also herds of buffaloes; but hippopotami are 
numerous, and crocodiles much dreaded. Of other game only zebras and 
eland antelopes are met with, and that rarely, owing to the dense 
population. 

The people known as Wakonde (Wangonde) really belong to three 
clans, viz., the Wangonde, around Karonga; the Wanyakyusa, in the 
centre; and the Wakukwe, towards Mount Rungwe. Linguistically 
they belong to the family of the Maganja (Anyanjaor Anyasa), which 
occupies the whole of the country from the Zambesi to the Livingstone 
Mountains. In the east and west these tribes have been encroached 
upon by Angoni and Ayawa( Yao). Altogether they number about 
100,000 souls. They are more nearly related to the Warori and the 
Mambwe than to the tribes to the south of the Zambesi. They have 
occupied their present seats for ages, but are traditionally supposed to 
have come from the east. They have in a remarkable manner utilised 
the natural resources of their country. They cultivate Indian bamboos 
and thus obtain an excellent material for building their houses and 
stables. Agriculture, and the breeding of hump-backed cattle, are 
carried on with much success. The disposition of the people is gentle, 
and we hear nothing of the‘cruelties so often practised in other parts of 
Africa. The cleanliness of the houses and village streets is quite 
remarkable. Trees are planted for ornamental purposes. The tribal 
government is carried on on liberal principles, and there are no despotic 
chiefs. Woman is accorded a high position, and legally quite the equal 
of man. The great defect in the character of the people is thievishness, 
but among this peaceably disposed people this rarely leads to murder. 
On the other hand, suicides are rather frequent. 





M. CASIMIR MAISTRE’S JOURNEY FROM THE CONGO TO 
THE SHARI AND BENUE.* 


In the country lying at the back of the German sphere of “ Camarons ” 
and between the Rivers Congo, Shari and Benue, which not many years 
ago appeared as a blank upon our maps, French explorers have recently 
exhibited a persistent activity deserving of all praise. They have been 
more successful in opening up new countries and solving geographical 
problems than their German competitors, and whether this is ultimately 


* Comptes Rendus of the Paris Geographical Society, 1893, p. 269, with map. 
Y¥ 2 
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to entail political consequences or not, geographers, at all events, have 
every reason to congratulate themselves upon the results achieved. 

To the late M. Crampel is due the credit of having been the first to 
cross the water-shed between the Congo and the Shari, an achievement 
which he paid for with his life. His work was followed up by M. 
Dybowski. Further to the west Lieutenant Mizon crossed from the 
furthest point reached by Flegel to the south of Yola, into the basin 
of the Sanga, one of the main tributaries of the Congo. And now, at a 
recent meeting of the Paris Geographical Society, M. Casimir Maistre 
rendered an account of a journey through the three river basins named 
above, which exceeds in interest either of the expeditions already 
referred to. 

M. Maistre was selected in 1891 by the “Comité de l'Afrique 
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francaise ” to conduct reinforcements to M. Dybowski, engaged at that 
time in clearing up the fate of M. Crampel. He left Loango on March 1st, 
1891, marched overland to Brazzaville, where he met M. Dybowski on 
his return home, and then steamed up the Congo and Ubangi, encounter- 
ing Lieutenant Mizon by the way, and reaching the station of Bangi on 
June 2nd. A few days afterwards he was at Kemo, where he organised 
his expedition, and on June 28th he started for the Shari, accompanied 
by five Europeans, (Béhagle, Clozel, Bonnel, Brunache and Briquez), 
sixty native soldiers from the Senegal, and one hundred porters. The 
route chosen by him was more westerly than that followed by Crampel 
and Dybowski. At Amazaga, the last village of the Ndri or Ndi, 
whose country extends to the south-west as far as the Sanga, he laid 
in a stock of provisions, for there was before him an uninhabited 
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wilderness, lying between Congo and Shari. Here he already 
found himself outside the great African forest. The soil was a ferru- 
ginous loam (laterite), covered with bush. Rivulets and swamps 
abounded. The Manjia, whose country he now entered, are of the same 
race as the Ndri. They live in conical huts, are cannibals, and fair 
agriculturists. At the very first village (on July 31st) he was received 
with a shower of arrows, but after two more fights, which demonstrated 
the superiority of fire-arms, the Manjia were glad to make peace. Having 
traversed the countries of the Wia-Wia and Awaka, M. Maistre, at the 
beginning of September, arrived at the River Gribingi, which flows 
through a broad plain, and is actually the upper Shari (Nachtigal’s Bahr 
el Ardhe). Having crossed this river in boats improvised by M. Béhagle, 
the expedition entered the country of the Akunga, a peaceable, indus- 
trious people, who readily bartered provisions for small white beads 
(bayakas). Here, too, the soil is laterite. The numerous depressions 
are occupied by swamps or pools, around which grow wild rice and a 
variety of gaily flowered aquatic plants. 

At Manjatezze M. Maistre left the Shari and turned his face west- 
ward, for his exhausted resources prohibited a visit to Bagirmi and its 
new capital Buguman,* or of Bornu, which he might easily have made 
under more favourable circumstances. The Sara, in whose country he 
now found himself, are a warlike people, split up into numerous inde- 
pendent communities. Those in the north pay tribute to Bagirmi. 
They are fine men, 5 feet 10 inches in height ; are armed with spears, 
missile-knives and daggers, and limit their dress to a skin apron. 
The women wear a fringed belt or go absolutely naked. Millet, maize 
, and ground-nuts are cultivated. The Bahr Sara or Kosinar which 
traverses their country, was nearly 2 miles wide, and was crossed in 
forty native bvats. 

At Palem, on November 7th, M. Maistre found himself close to 
Gundi, where Nachtigal had camped for two months in 1873. Crossing 
a sandy plain, densely covered with bush, M. Maistre arrived on Novem- 
ber 21st at Lai, a town of six thousand inhabitants, on the Ba Lai, the 
chief of which was persuaded to sign a treaty placing his town under the 
protection of France. The Ba Lai, or “river of Lai,” is identical with 
Nachtigal’s Logone. It does not bifurcate with the Shari, although 
after the rain the whole of the flat country lying between the two may 
possibly be flooded. 

The remainder of the journey, as far as Yola, led through wooded 
hills. At Yola, where M. Maistre arrived on January Ist, 1893, he was 
able to replenish his stores, through the kind help of the officials of the 
Royal Niger Company, and on March 23rd he reached Akasa, at the 
mouth of the Niger. 


* Bugoman lies on the Shari, due west of the old capital of Massenya. 
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MR. GREGORY’S EXPEDITION TO MOUNT KENIA. 


Tue following letter, dated from Kinani, north-east Kikuyu, July 10th, 
with a postscript dated August 4th, has been received by the Secretary 
of the Royal Geographical Society from Mr. J. W. Gregory :— 

You may perhaps remember that I was permitted last November, 
by the Trustees of the British Museum, to leave London as naturalist 
to the Villiers Expedition to Lake Rudolph. When that expedition 
broke down I went south to Mombasa, and there hastily organised a 
small expedition of my own. I left Mombasa on March 23rd and 
hastened vid Szavo and Machakos to Fort Smith. Thence I went on 
to Baringo exploring the geology of the great valley of subsidence in 
which that and other lakes now lie. From Baringo I came to Kikuyu 
across Leikipia, and am now on my way back to the coast. I expect 
to reach Europe at the end of September or beginning of October. 

I had not expected to do much geographical work in this district, 
especially as I was unable to get proper instruments; but I have done 
a little. I have settled several points in the drainage of Lakes Baringo 
and Hannington, and the small lake to the south-east of the latter. My 
main work, however, has been on Leikipia and Kenia (or Kilimara). I 
traversed the former by a new route across the site of the “ Aberdare 
Mountains,” or the “ Aberdare Kette,” of Héhnel, and find that the 
character of this “chain of mountains” has been misunderstood. From 
the accounts and maps of Thomson and Héhnel I had expected to find 
here a;double range of mountains separated by the Ururi Valley ; but 
the Ururi is the same as the Nyiri, and the two mountain ranges 
consist only of a voleanic mass piled up near the edge of the Leikipia 
escarpment. This may be diagrammatically expressed as follows :— 
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From Settima I turned to Kenia. I had with me Teleki’s kilingosi, 
who took me to the highest point he reached. I got up 3000 feet further, 
and at about 2000 feet from the summit was stopped bya cornice I dared 
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not risk alone. I think the mountain is about 19,000 feet high, though 
my altitudes are all at present quite approximate. Until I reach the 
coast I have not the tables with which to work them out finally. 

Héhnel’s aneroids appear to have gone wrong. I have used boiling- 
point thermometers almost daily in order to keep my aneroid in check. 
Teleki’s description of the Peak of Kenia appears to me by no means 
accurate. Instead of the “Spitze” being part of the wall of a vast 
crater full of snow, I find that it is the central core of a greatly 
denuded old volcano, of which the crater has long since disappeared. I 
have roughly mapped the southern and western sides of the peak, with 
its three main glaciers beside the smaller conic glaciers. The glaciers 
once had a much greater extension than at present. One of the valleys 
(that by which Teleki went) has a charming set of terminal and one old 
median moraine. The principal glacier is now re-advancing, though 
this may be only a seasonal change due to the heavy rains of this year. 
It has burst through the highest terminal moraine in several places. 

I have succeeded in collecting a good set of native names. I have 
often got the names of the peaks used in the valleys on either side of a 
ridge. I hope to compile a useful table of the local synonyms. 

On my return from Kikuyu I have followed up the Thika-thika, 
and have settled some points of the watershed of the Tana and Athi ; 
several rivers from the “Athi plains” I find really enter the Tana ; 
while the mapping of the most westerly head-streams of the Tana 
requires much revision. 








Mr. Gregory will address an evening meeting of the Society early 
next session, and give a detailed account of hie valuable observations on 
the geographical characteristics of the Mount Kenia region. 





GEOGRAPHY AT THE BRITISH ASSOCIATION, NOTTINGHAM 
MEETING, 1893. 


Tue British Association met at Nottingham from September 13th to 
20th. The following were the office-bearers of Section E (Geography ) :— 

President—Henry Seebohm, Sec. R.G.S.  Vice-Presidents.—Prof. 
Bonney, p.sc., F.R.s.; J. Y. Buchanan, m.a., r.r.s.; Colonel Godwin- 
Austen, F.R.s.; J. Scott Keltie, Assistant Secretary R.G.S.; Clements R. 
Markham, c.8., F.n.s.; E. Delmar Morgan; E. G. Ravenstein. Secre- 
taries.—Lieut.-Col. Fred. Bailey, Sec. r.s.c.s. ; John Coles; H. O. Forbes ; 
H. R. Mill, v.sc. (Recorder). Committee—Dr. W. G. Blackie; W. M. 
Conway; H. N. Dickson, r.r.s.z.; E. Heawood, m.a.; Sir Henry Howorth, 
MP., F.RS.; Prof. J. Milne, r.rs.; H. Yule Oldham, u.a.; Trelawney 
Saunders; G. E. T. Smithson; Eli Sowerbutts; Dr. H. Owen Taylor; 
Cope Whitehouse. 
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In several respects the meetings of Section E were more than 
usually satisfactory. There were various novel features in the conduct 
of the Section which added to its popularity without detracting from 
the serious character of the proceedings. One of these was a discussion 
with Section C (Geology), which has been specially reported for the 
Journal ; another was a change in the mode of exhibiting maps and 
illustrations, optical projection being largely employed for this purpose. 
A third attractive feature was an exhibition of geographical paintings 
similar to those which have been made in previous years. The artist 
on this occasion was Mr. W.G. Burn Murdoch, and his subject the 
incidents of the voyage of the Balena toward the Antarctic Regions. 
A loan of the collection of pictures has been secured for exhibition in 
the Society’s rooms at Savile Row. 

The Geographical Section met on four days, and the custom of 
adjourning from one to two o’clock for luncheon was resumed with 
satisfactory results, the audiences, both in the forenoon and afternoon 
sittings, being considerably above the average. 

On Thursday, Mr. Seebohm, the President of the Section, delivered 
his address on the Arctic Basin to a crowded house. Mr. Clements R. 
Markham proposed a vote of thanks and referred to the present 
condition of Arctic exploration. Mr. Guy Boothby’s description of 
« journey he recently made across the continent of Australia from 
North to South called forth some interesting reminiscences from Sir 
George Bowen, the first Governor of Queensland, who contrasted the 
condition of that colony,,when he undertook its government with only 
sevenpence-halfpenny in the exchequer, with its present flourishing 
state. A paper on the islands of Chiloe was read by Mrs. Lilly 
Grove, F.R.G.S., assistant in the Geological Department of Mason College, 
Birmingham. Mr. E. G. Ravenstein summarised the recent extension 
of our knowledge of Central Africa resulting from the various expedi- 
tions of the Katanga Company; and the sitting concluded with an 
illustrated address on “Earthquakes in Japan,” by Professor John 
Milne, F.R.s. 

Wednesday was entirely devoted to physical geography. The fore- 
noon was taken up by the discussion on the “ Limits between Physical 
Geography and Geology,” which will be printed in our next number. 
The interest taken in the subject by geologists, as well as by members 
of the Geographical Section was gratifying, and although some of the 
speakers were somewhat, discursive, and wandered from the lines laid 
down in the opening address, the general result must be viewed as 
distinctly valuable. In the afternoon Mr. W. M. Conway described the 
geography and scenery of the Mustagh Mountains, with lantern 
illustrations. Mr. J. Y. Buchanan, r.r.s., recounted the first results of 
a series of observations on the influence of land, water and ice on the 
temperature of the air, with special reference to the phenomena of 
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the féhn. Mr. H. N. Dickson submitted the preliminary results of his 
observations on the temperature and salinity of the water between 
Scotland and the Firoe Islands carried out in August on behalf of the 
Fishery Board for Scotland. Dr. H. R. Mill described the general con- 
clusions as to the influence of configuration on the seasonal changes of 
temperature in the water of the Clyde Sea Area, and also communicated 
a preliminary note on the configuration of the English lakes. The 
Report of the Committee on Scottish place-names, drawn up by Sir 
Charles Wilson, was read by Colonel Bailey, Secretary of the Royal 
Scottish Geographical Society. 

Africa engrossed all the time on Monday. Two reports of committees 
for special work connected with Africa were read by Mr. E. G. Raven- 
stein, one giving an account of Mr. J. Theodore Bent’s archeological 
work at Aksum, the other recording the progress of the study of clima- 
tological conditions in Tropical Africa. Mr. Bent’s work has already been 
noticed in these pages, and the brief report of the Climatological Com- 
mittee will be printed next month. Captain Williams, r.a., addressed 
a very large audience on the subject of Uganda and its people, laying 
stress on the potentialities of the race for future development. The 
discussion which followed was animated and to the point, ending in a 
hearty vote of thanks to the speaker. The Rev. C. H. Robinson read 
an extremely popular paper on Hausa Pilgrimages from the western 
Sudan. He detailed the adventures of a Hausa pilgrim, whom he met 
last year in Tripoli, returning from Mecca. This man had reached 
Khartum on his outward journey just after the Mahdi’s occupation of 
the town, and gave a new account of the incidents attending the death 
of General Gordon. Mr. J. Howard Reid, of Manchester, sent a short 
paper on the relation of Lake Tanganyika to the Congo, and Mr. Herbert 
Ward an essay on the influence of environment as displayed in the tribes 
of the Congo basin. These papers were communicated to the Section in 
the absence of their authors. Dr. H. Schlichter, who was also absent, 
sent a series of vertical sections drawn across northern and central 
Africa, from west to east, at intervals of 4° of latitude, accompanied by 
a short paper, which was read by one of the Secretaries. These sections 
form an interesting exposition of our knowledge of the vertical reliet 
of Africa, and will probably be published in the Journal. Dr. R. W. 
Felkin gave an account of a new map he has constructed, showing the 
distribution of endemic diseases in Africa and their relative intensity. 
The work of the day was concluded by a learned discourse on Ptolemaic 
maps in their bearing on the ancient geography of the lower Nile basin, 
by Mr. Cope Whitehouse, who showed photographs of the maps in 
question, and of the regions treated of, by means of the optical lantern. 

On Tuesday morning Mr. W. 8. Bruce and Dr. C. M. Donald read 
important papers descriptive of their observations while on board the 
whaling vessels Balena and Active in the Antarctic seas, Dr. Donald 
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also exhibiting a number of fine specimens of southern birds. Elaborate 
reports by both gentlemen will shortly be published by the Royal 
Geographical Society. There was a long and animated discussion on 
the subject of Antarctic exploration. Mr. J. Scott Keltie read a letter 
from Admiral Sir Erasmus Ommanney, enclosing an appeal from the 
Australian Antarctic Exploration Committee, in which the advisability 
of subsidising steam sealers sailing from Australian ports was emphasised. 
Mr. H. O. Forbes showed the importance of exploration with regard to 
the discovery of animal remains, and their bearing on a former extensive 
Antarctic continent. Mr. Coles strongly urged the necessity of further 
exploration, and started a subscription list, which was liberally sub- 
scribed to amongst the audience, in order to supplement the grants 
which it was hoped would be obtained from various societies to enable 
Mr. Bruce to spend a year on South Georgia or some other Antarctic 
island, which he is prepared to do for the mere payment of expenses. 
Dr. H. R. Mill mentioned some of the problems of physical geography 
the key to which lay in the Antarctic regions, and supported Mr. Coles’s 
suggestions for further research. Mr. E. G. Ravenstein spoke warmly on 
the subject ; Sir George Bowen characterised the work as of national 
and more than national importance; Mr. G. J. Symons, F.R.s., showed 
how meteorology and other sciences would be advanced by such an 
expedition, and Colonel F. Bailey also supported the scheme. Later in 
the;day the Committee of Recommendations gave a grant of £50 in aid 
of Mr. Bruce’s project of spending a year in Antarctic lands. It is 
unfortunate that during the proceedings, which were throughout of a 
most enthusiastic kind, there were no reporters in the Section, and that 
this practical and useful piece of work was not made generally known 
to,the public. On Thursday afternoon Mr. E. Delmar Morgan read a 
valuable paper on the recent progress of exploration in Tibet, and 
Mr. E. Heawood gave an account of the Bengal Duars, where he was 
engaged for a considerable time in settling a colony of Santals. 
Mr..B. Bentham Dickenson, of Rugby School, introduced the important 
subject of the use of the optical lantern in geographical instruction in 
schools. He gave a demonstration of his methods, and described the 
working of an association recently formed for promoting the better 
teaching of geography. Mr. Keltie, Mr. Richardson, Mr. Yule Oldham, 
and others took part in the discussion, which had unfortunately to be 
stopped before several intending speakers had an opportunity of address- 
ing the Section. Votes of thanks to the Local Committee were proposed 
by the President, Mr. Seebohm; to Mr. Seebohm by Mr. E. Delmar 
Morgan, and to the Secretaries, by Mr. Keltie. 

The most gratifying feature of the meeting was the amount of work 
done by-young men who are pursuing geography as a serious study, and 
are ready when opportunities offer to make it their life-work. This 
fact promises well for the growth of a British school of geographers as 
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painstaking, solid, and scholarly as those of any other nation. It has 
always been the policy of the Royal Geographical Society to promote 
and assist the scientific study of geography, and, therefore, we feel the 
greater satisfaction with the signs of advance which are now appearing 
on every side. 





THE NORTH POLAR BASIN.* 


Gerocrapny, the child of Mathematics and Astronomy, stands in the relation of 
mother to half a dozen other sciences, which have long ago left the parental roof 
to establish sections of their own. Like every other science, geography is so closely 
connected with, and dependent on, its allied sciences that it is impossible to treat 
of the one without invading the province of the others. No one supposes that 
the making of maps is the whole duty of the geographer. The accurate delineation 
of the trend of coast-lines, the courses of rivers, the heights of mountains, the depths 
of seas, or the position of towns is only the skeleton which underlies the real science 
of geography. 

The study of geography may be divided into various sections, but it must always 
be remembered that they dovetail into each other, as well as into the allied sciences 
to such an extent that no hard-and-fast line can be drawn between them. The 
object of dividing so comprehensive a section as that of geography into sub-sections 
is more practical than scientific. The classification of facts is an important aid to 
memory, and introduces order into what might otherwise seem to be a chaos of 
knowledge. 

The foundation of all geography is EXPLORATION; but before the traveller can do 
good geographical work he must acquire the necessary knowledge embraced in the 
science of carToGRaPHy. This includes a practical acquaintance with the various 
instruments used in making a survey, the necessary mathematical and astronomical 
knowledge required for their use, and a familiarity with the accepted mode of 
expressing the geographical facts that may be acquired on a chart or map. 
Exploration may then be undertaken with some chance of ultimate success, but 
the object of exploration must be something more than the filling up of blanks in 
our maps. Many other subjects must receive attention, subjects which are 
collectively included in the term physical geography, but which require treatment 
under different heads. Of these the most obvious is the geographical distribution 
of light and heat, as well as the more fitful alternations of wind and rain with 
calm and drought; in other words, the numerous causes which combine to 
produce climate. Meteorology or cLimaToLoay, the geography of the air, is a most 
important branch of geography in general; and when we come to inquire into the 
changes which have taken place in the climate of different parts of the Earth’s 
surface, especially those which have affected the Polar Basin, we enter upon a 
subject which has claimed a large share of the attention of geologists, who have 
also made a profound study of the geographical distribution of the various kinds 
of rock which are found on the crust of the Earth. Another sub-section of great 
importance is the geographical distribution of organic life. The geographical 


* Address to the Geographical Section of the British Association, by Henry 
Seebohm, Hon. Sec. R.G.S., F.1.8., F.2.8., President of the Section; Nottingham, Sept. 
1893. Map, p. 384. 
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ranges of the species and genera, both of plants and animals, have become a subject 
of vastly increased importance since so much attention has been directed to the 
theory of evolution; and the paramount importance of the human race is so great 
that ethnological geography may fairly claim to be treated as a sub-section apart 
from the study of the rest of the fauna of a country. Inasmuch as a map with 
the towns left out is only half a map, the geographer cannot afford to neglect the 
races of men with which he comes in contact, nor the remains (architectural or 
otherwise) which existing nations have produced or past races have left behind 
them. 

I propose on the present occasion to elaborate these subjects at greater detail, 
and, with your permission, to take the Polar Basin as an example. 

There is only one Polar Basin ; the relative distribution of land and water and 
the geographical distribution of light and heat in the Arctic region is absolutely 
unique. In no other part of the world is a similar climate to be found. The 
distribution of land and water round the South Pole is almost the converse of that 
round the North Pole. In the one we have a mountain of snow and ice cover- 
ing—it may be a continent, it may be an archipelago, but in any case a lofty 
mass of congealed water surrounded by an ocean stretching away with very little 
interruption from land to the confines of the tropics. In the other we have a 
basin of water surrounding a comparatively flat plain of pack ice, some of which 
is probably permanent, but most of which is driven hither and thither in summer 
by winds and currents, and is walled in by continental and island barriers broken 
only by the narrow outlets of Bering Strait and Baffin’s Bay and the broader gulf 
which leads to the Atlantic Ocean, and even that interrupted by Iceland, Spitzbergen, 
and Franz Josef Land. When we further remember that this gulf is constantly 
conveying the hot water of the tropics to the Arctic Ocean, and that every summer 
gigantic rivers are pouring volumes of comparatively warm water into this ocean, we 
cannot but admit that the climatic conditions near the two poles differ widely from 
each other. 

In looking at a map of the Polar Basin one cannot help remarking the curious 
fact that the North Pole is so very nearly central, and a glance at the southern 


hemisphere also shows a rough sort of symmetry in the distribution of land and 


water round the South Pole. It is a curious coincidence if this be only accident. 
The history of the 


EXPLORATION 


of the Polar Basin is a very long and a very tragic story. Much has been done, 
but much remains to do. The unexplored regions of the Polar Basin may be 
estimated at 1,000,000 square miles. No part of the world presents greater 
difficulties to the explorer. Many brave men have perished in the enterprise, and 
more have only just succeeded in passing through the ordeal of hunger and cold 
with their lives. For the most part the heroic endurance of the tortures of famine 
has shown a marvel of discipline, though occasionally the commanders of the 
expeditions have had to enforce obedience to the verge of cruelty, both in the case 
of men and of dogs. There are, indeed, a few ghastly stories, but the records of 
Arctic exploration are records of which any nation might be proud. 

Of recent years there has been but little done to explore the unknown parts of 
the Polar Basin. Adventurous journeys in Central Africa and Central Asia have 
somewhat eclipsed the exploration of the Arctic regions. Two visits to Greenland 


cannot, however, be entirely passed by in silence. In the summer of last year an 


expedition went to the north of Greenland under the command of Lieutenant 
Peary, succeeded in reaching latitude 82°, and added material evidence to prove 
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that Greenland is an island. The expedition sailed on June 6th, 1891, steamed up 
Baffin’s Bay and Smith’s Sound, and on July 25th dismissed the ship and established 
themselves in winter quarters in McCormick Bay, on the north side of Murchison 
Sound, in latitude 78°. They laid in a stock of game for the winter, guillemots and 
reindeer. A most interesting proof of the successful organisation of the expedition 
is the fact that Mrs. Peary was one of the party, and was able to accompany her 
husband on his sledge trip, which started on the 18th of the following April. 

It took the party a week in their dog sledges to round Inglefield Gulf, during 
which they discovered thirty glaciers, ten of them of the first magnitude. During the 
next three months they explored the north coast of Greenland, as far east as longitude 
34° W., when a great bay was reached, which they named Independence Bay, as 
they discovered it on July 4th. The northern shore of this bay was free from snow 
and ice. On August 6th they regained their winter quarters in McCormick Bay. 
On the 8th the steamer arrived, and on the 24th they started for home, reaching 
Philadelphia on September 23rd. During the sledge journey they travelled for a 
fortnight at an average elevation of 8000 feet above the sea. Besides their im- 
portant additions to the map of Greenland, the suggestive fact that the thermometer 
can rise to 41° F., and torrents of rain can fall in the middle of February as far north 
as latitude 78°, must be regarded as a valuable discovery. 

It was hardly to be expected that so successful a journey should not be followed 
by a second attempt in order to follow up the discoveries of the first. Peary has 
started for the north of Greenland with a more carefully-organised staff for a 
longer expedition, and has already reached his winter quarters. They expect to 
be absent two years or more. In March they hope to start for Independence 
Bay, which was discovered on the previous expedition, and there the party will 
divide, with the object of completing the survey of the coast-line of Greenland by 
reaching Cape Bismarck, if possible, and at the same time to explore the northern 
coast-line of Independence Bay, hoping that it may land them further north than 
the highest point yet reached by any Arctic traveller. 

In the summer of 1888 Dr. Nansen was bold enough to cross the continent of 
Greenland about latitude 64°, reaching an altitude of 9000 feet, and he told his 
story to this Section in his own simple words on.his return. The distance across 
was about ten degrees, and the highest point was about one-third of the way across 
from the east coast. If the scientific results were necessarily somewhat meagre, Dr. 
Nansen established a reputation for bravery and physical endurance, which he hopes 
to increase by an attempt to reach the North Pole. The Fram has already started 
from Hammerfest, and was telegraphed a few weeks ago from Waigatz Island. 
The intention is to enter the Kara Sea and to push northwards and eastwards, 
hoping that the warm currents caused by the great Siberian rivers will enable them 
to get well into the ice before winter begirls. Once frozen into the pack ice, Nansen 
hopes to be carried by the currents somewhere near the North Pole, and, after 
drifting for two or three years, he hopes finally to emerge from his ice prison some- 
where on the east coast of Greenland. Foolhardy as the expedition appears, it is 
nevertheless planned with great skill, and its chances of success are supposed to 
be based upon a sufficiently accurate knowledge of the ocean currents of the Polar 
Basin. 

These currents, so far as they are known, are very interesting. The Mackenzie 
and the great Siberian rivers flow into the Polar Basin, and the current through 
Bering Strait is supposed to do the same; but both these sources of supply can 
only be regarded as of minor importance. Between Spitzbergen and Finmark, 

however, the Gulf Stream enters the Polar Basin 300 or 400 miles wide. To 
compensate for these inward currents, there are two outward currents, one on each 
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side of Greenland, which, coming from the centre of cold, do their best to intensify 
the rigours of that mountainous island. 

Nansen hopes that the current which carried the Jeannette from Herald Island, 
north of Bering Strait, in a north-westerly direction for 500 or 600 miles, is the 
same current that flows down the east coast of Greenland, and he bases his hopes 
upon three facts. First, that many articles from the wreck of the Jeannette were 
found on an ice-floe off the south coast of Greenland three years afterwards; second, 
that a harpoon-thrower of a pattern unknown except in Alaska was picked up on 
the south-west coast of Greenland; and, third, that drift-wood supposed to be of 
Siberian forigin is stranded regularly in considerable quantity on the coasts of 
Greenland. The Norwegian at Hammerfest, about latitude 70°, is dependent for his 
firewood upon the Gulf Stream, which brings him an ample supply from the Gulf 
of Mexico, whilst the Eskimo on the Greenland coast, in the same latitude, trusts 
to acurrent from the opposite direction to bring him his necessary store of wood 
from the Siberian forests. 

We can only hope that Nansen will find the currents as favourable to his needs, 
and that so much bravery may be supported by good luck. 

By no means the least important physical feature of the Polar Basin is its 
gigantic 

RIVER SYSTEMS, 

The rivers which flow into the Arctic Ocean are some of them amongst the 
greatest in the world. 

Some idea of the relative sizes of the drainage areas of a few of the best known 


rivers may be learnt from the following table, in which the Thames, with a 
drainage area of 6000 square miles, is the unit :— 


9 Thames .. .. .. .«. equal 1 Elbe (54,000). 
2 Elbes »» 1 Pechora (108,000). 


21 Pechoras .. ..  .. «. 5, 1 Danube (270,000). 

2 Danubes .. .. .. «. 4, 1 Mackenzie (540,000). 
2 Mackenzies .. .. .. 4, 1 Yenisei (1,080,000). 
2 Yeniseis .. .. .. «. 5, 1 Amazon (2,160,000). 


Perhaps a more scientific classification of rivers would be to call those with a 
drainage area between 2,560,000 and 1,280,000 square miles rivers of the first 
magnitude, a category which contains the Amazon alone. There are ten rivers of 
the second magnitude, with drainage areas between 1,280,000 and 640,000 square 
miles (Ob, Congo, Mississippi, La Plata, Yenisei, Nile, Lena, Niger, Amur, Yangtse). 
‘There are twelve rivers of the third magnitude, with drainage areas between 640,000 
and 320,000 square miles (Mackenzie, Volga, Murray, Zambesi, Saskatchewan, 
Ganges, St. Lawrence, Orange, Orinoco, Hoang Ho, Indus, and Bramaputra). There 
are more than a dozen rivers of the fourth magnitude, with drainage areas between 
320,000, and 160,000 square miles, but none of them empties itself into the Arctic 
Ocean. They include the Danube, Euphrates, and several of the African and South 
American rivers. Of the numerous rivers which are of the fifth magnitude, with 
drainage areas between 160,000 and 80,000 square miles, the Pechora belongs to the 
Polar Basin. The number of rivers of lesser magnitude is legion, and it is only 
necessary to quote one of each as an example. 


6th magnitude (80,000 to 40,000), Rhine. 
7th ,, (40,000 ,, 20,000), Rhone. 
8th ‘ (20,000 ,, 10,000), Garonne. 
9th is (10,000 ,, 5,000), Thames. 
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There is nothing that makes a greater impression upon the Arctic traveller than 
the enormous width of the rivers. The Pechora is only a river of the fifth magni- 
cude, but it is more than 1 mile wide for several hundred miles of its course. The 
Yenisei is more than 3 miles wide for at least 1000 miles, and 1 mile wide for nearly 
another thousand. Whymper describes the Yukon as varying from 1 mile to 
4 miles in width for 300 or 400 miles of its length. The Mackenzie is described as 
averaging 1 mile in width for more than 1000 miles, with occasional expansions fot 
long distances to twice that size. 

The drainage area does not measure the size of the Arctic rivers at all adequately. 
Though the rainfall of many of them is comparatively small, the size of the rivers 
is relatively very large, owing to the sudden melting of the winter’s accumulation of 
snow, which causes an annual flood of great magnitude, like the rising of the Nile. 
Even on the Amur in Eastern Siberia, and on the Yukon in Alaska, the annual 
flood is important enough, but on the rivers which flow north into the Polar Sea the 
damming up of the mouths by the accumulations of ice produces an annual deluge, 
frequently extending over thousands of square miles, a catastrophe the effects of 
which have been much underrated and never adequately described. 

If we assume that the unknown regions are principally sea, then the Polar 
Basin, including the area drained by all rivers flowing into the Arctic Sea, may be 
roughly estimated to contain about 14,000,000 square miles, of which half is land 
and half water. In the coldest part of the basin the land is either glacier or tundra, 
and in the warmer parts it is either forest or steppe. 

Greenland, the home of the 


GLACIER 


and the mother of the icebergs of the Northern Atlantic, rises 9000 or 10,000 
feet above sea-level, whilst the sea between that lofty plateau and Scandinavia is 
the deepest known in the Polar Basin, though it is separated from the rest of the 
Atlantic by a broad belt or submarine plateau connecting Greenland across Iceland 
and the Faroes with the British Islands and Europe. Iceland, Spitzbergen, and 
Novaya-Zemlia, the latter a continuation of the Urals, are all mountainous and full 
of glaciers. The glaciers of Southern Alaska are some of the largest in the world. 
The glaciers and the icebergs have a literature of their own, and we must pass 
them by to say a word or two about 


THE TUNDRA. 


The Arctic Sea, which lies at the bottom of the Polar Basin, is fringed with a 
belt of bare country, sometimes steep and rocky, descending in more or less 
abrupt cliffs and piles of precipices to the sea, but more often sloping gently 
down in mud-banks and sand-hills representing the accumulated spoils of countless 
ages of annual floods, which tear up the banks of the rivers and deposit shoals of 
detritus at their mouths, compelling them to make deltas in their efforts to force a 
passage to thesea. In Norway this belt of bare country is called the Fjeld, in Russia 
it is known as the Tundra, and in America its technical name is the Barren Grounds. 
In the language of science it is the country beyond the limit of forest growth. 

In exposed situations, especially in the higher latitudes, the tundra does really 
merit its American name of Barren Ground, being little else than gravel beds 
interspersed with bare patches of peat or clay, and with scarcely a rush or a sedge to 
break the monotony. In Siberia at least this is very exceptional. By far the 
greater part of the tundra, both east and west of the Ural Mountains, is a gently 
undulating plain, full of lakes, rivers, swamps, and bogs. The lakes are diversified 
with patches of green water-plants, amongst which ducks and swans float and dive ; 
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the little rivers flow between banks of rush and sedge; the swamps are masses of 
tall rushes and sedges of various species, where phalaropes and ruffs breed, and the 
bogs are brilliant with the white fluffy seeds of the cotton grass. The groundwork 
of all this variegated scenery is more beautiful and varied still—lichens and moss of 
almost every conceivable colour, from the cream-coloured reindeer moss to the scarlet- 
cupped trumpet moss, interspersed with a brilliant alpine flora, gentians, anemones, 
saxifrages, and hundreds of plants, each a pievure in itself, the tall aconites, both 
the blue and yellow species, the beautiful cloudberry, with it gay white blossom 
and amber fruit, the fragrant Ledum palustre and the delicate pink Andromeda 
polifolia. In the sheltered valleys and deep watercourses a few stunted birches, 
and sometimes large patches of willow scrub, survive the long severe winter, and 
serve as cover for willow grouse or ptarmigan. The Lapland bunting and red- 
throated pipit are everywhere to be seen, and certain favoured places are the 
breeding-grounds of plovers, and sandpipers of many species. So far from meriting 
the name of Barren Ground, the tundra is for the most part a veritable paradise 
in summer. But it has one almost fatal drawback—it swarms with millions 
of mosquitoes, 
The tundra melts away insensibly into the 


FOREST, 


but isolated trees are rare, and in Siberia there is an absence of young wood on 
the confines of the tundra. The limit of forest growth appears to be retiring south- 
ward, if we may judge from the number of dead and dying stumps; but this may 
be a temporary or local variation caused by exceptionally severe winters. The 
limit of forest growth does not coincide with the isotherms of mean aunual tem- 
perature, nor with the mean temperature for January nearly so closely as it does 
with the mean temperature for July. It may be said to approximate very nearly 
to the July isotherm of 53° F. We may therefore assume that a 6-foot blanket 
of snow prevents the winter frosts from killing the trees so long as they can be 
revivified by a couple of months of summer heat above 50° F. 

The limit of forest growth is thus directly determined by geographical causes. 
In Alaska and in the Mackenzie Basin it extends about 300 miles above the Arctic 
circle, but in Eastern Canada the depression of Hudson’s {Bay acts as a vast ice- 
house, and the forest line falls 500 miles below the Arctic circle, whilst on the east 
coast of Labrador the Arctic current from Baftin’s Bay sends it down nearly as far 
again. On the other side of the Atlantic the limit of forest growth begins on the 
Norwegian Coast on the Arctic Circle, gradually rises until it reaches 200 miles 
farther north in Lapland, is depressed again by the ice-house of the White Sea, but 
has recovered its position in the valiey of the Pechora, which is rather more than 
maintained until a second vast ice-house, the Sea of Okotsk, combined with Arctic 
currents, repeats the depression of Labrador in Chuski Land and Kamchatka. 

There are no trees on Novaya-Zemlia. Two or three species of willow grow 
there, but they are dwarfs, seldom attaining a height of 3 inches. Novaya- 
Zemlia enjoys a comparatively mild winter, the mean temperature of January, 
thanks to the influence of the Gulf Stream, being 15° F. above zero in the south, 
and only 5° F. below zero in the north. The absence of trees is due to the cold 
summers, the mean temperature of July not reaching higher than 45° F. in the 
south, whilst in the north it only reaches 38° F. 

The Indians of Canada have discovered that when they want to find water in 
winter it is easiest reached under thick snow, the thinnest ice on the river or lake 
being found under the thickest blanket of snow. On the same principle the tree 
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roots defy the severe winters protected by their snow shields, but they must have 
a certain temperature (above 50° F.) to hold their own in summer. 

The influence of the snow blanket is very marked in determining the depths to 
which the frost penetrates beneath it. Thus we find that a Norwegian writer, 
alluding to latitude 62°, remarks “that the ground is frozen from 1 to 24 feet in 
winter, but this depends upon how “oon the snow falls. Higher up the mountains 
the ground is scarcely frozen at all; owing to the snow falling sooner, and, in 
fact, if the snow falls very early lower down it is scarcely frozen to any depth.” 
Similar facts have been recorded from Canada in latitude 53°. “On this prairie 
land, when there is a good fall of snow when the winter sets in, the frost does not 
penetrate so deep as when there is no snow till late.” Another writer a little 
further south, in latitude 51°, says: “I am safe in saying that the frost penetrates 
here to an average of 5 feet, except when we have had a great depth of snow 
in the beginning of winter, in which case it does not penetrate nearly so far.” 

It is not so easy to explain the boundary liue between the forest and the 


STEPPE. 


There are two great steppe regions in the Polar Basin, one in Asia and the other 
in America. The great Barabinski Steppe in South-west Siberia stretches with 
but slight interruptions across Southern Russia into Bulgaria. The great prairie 
region of Minnesota and Manitoba reaches the Mackenzie Basin, and outlying plains 
are found almost up to the Great Slave Lake. The cause of the treeless condition 
of the steppes or prairies has given rise to much controversy. My own experience 
in Siberia convinced me that the forests were rocky, and the steppes covered 
with a.deep layer of loose earth, and I came to the conclusion that on the rocky 
ground the roots of the trees were able to establish themselves firmly so as to 
defy the strongest gales, which tore them up when they were planted in light soil. 
Other travellers have formed other opinions. Some suppose that the prairies were 
once covered with trees which have been gradually destroyed by fires. Others 
suggest that the earth on the treeless plains contains too much salt or too little 
organic matter to be favourable to the growth of trees. No one, so far as I know, 
has suggested a climatic explanation of the circumstance. Want of drainage may 
produce a swamp and the deficiency of rainfall may cause a desert, both conditions 
being fatal to forest growth, but no one can mistake either of these treeless dis- 
tricts for a steppe or prairie. The 


ANTHROPOLOGY. 


of the Polar Basin presents many points of interest. On the American coasts of 
the Arctic Ocean the Eskimo lives a very similar life to the Lapp in Norway and 
the Samoyede in the tundras of Siberia. These races of men resemble each other 
very much in their personal appearance, and still more so in their habits. Their 
straight black hair, with little or no beard, their dark and obliquely set eyes, their 
high cheek bones and flat noses, and their small hands and feet, testify to their 
Mongoloid origin. They are all indebted to the reindeer for some of their winter dress 
and for much of their food, and they all have dogs; but the Eskimo travels only with 
dogs, and the Lapp only with reindeer, whilst the Samoyede uses both dog sledges 
and reindeer sledges. ‘They all lead a nomadic: life, trapping fur-bearing animals 
in winter and fishing in summer; they resemble each other in many other customs 
and beliefs, but they are nevertheless supposed to have emigrated to the Arctic 
regions from independent sources, and many characters in which they resemble 
each other are supposed to have been independently acquired. 

No, IV.—Ocrozzr, 1893. ] Z 
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The various races which inhabit the Polar Basin below the limit of forest 
crowth are too numerous to be considered in detail. 

Most zoologists divide the Polar Basin into two zoological regions, or, to be 
strictly accurate, they include the Old World half of the Polar Basin in what 
they call the Palearctic region, and the New World half in the Nearctic region ; 
but recent investigations have shown that these divisions are unnatural and can- 
not be maintained. Some writers unite the two regions together under the name 
of the Holarctic region, whilst others recognise a circumpolar Arctic region above 
the limit of forest growth, and unite in a second region the temperate portions of 
the northern hemisphere. In the opinion of the last-mentioned writers the cireum- 
polar Arctic region differs more from the temperate regions of the northern hemi- 
sphere than the American portion of the latter does from the Eurasian portion. 

The fact is that 


LIFE AREAS, 


or zoo-geographical regions, are more or less fanciful generalisations. ‘The geo- 
graphical distribution of animals, and probably also that of plants, is almost entirely 
dependent upon two factors, climate and isolation, the one playing quite as im- 
portant a part as the other. The climate varies in respect of rainfall and tempe- 
rature, and species are isolated from each other by seas and mountain ranges. The 
geographical facts which govern the zoological provinces consequently range 
themselves under these four heads. It is at once obvious that the influences which 
determine the geographical distribution of fishes must be quite different from those 
which determine the distribution of mammals, since the geographical features which 
isolate the species in the one case are totally different from those which form im- 
passable barriers in the other. It is equally obvious that the climate conditions 
which influence the geographical range of mammals must include the winter cold as 
well as the summer heat, whilst those which determine the geographical distribution 
of birds, most of which are migratory in the Arctic regions, is entirely independent 
of any amount of cold which may descend upon their breeding-grounds during the 
months which they spend in their tropic or sub-tropic winter quarters. 

Hence all attempts to divide the Polar Basin into zoological regions or pro- 
vinces are futile. Nearly every group of animals has zoological regions of its own, 
determined by geographical features peculiar to itself, and any generalisations 
from these different regions can be little more than a curiosity of science. The 
mean temperature or distribution of heat can be easily ascertained. It is easy to 
generalise so as to arrive at an average between the summer heat and the winter 
cold, because they can be both expressed in the same terms. When, however, we 
seek to generalise upon the distribution of animal or vegetable life, how is it 
possible to arrive at a mean geographical distribution of animals? How many 
genera of mollusks are equal toa genus of mammals, or how many butterflies are 
equal to a bird? 

If there be any region of the world with any claim to be a life area, it is that 
part of the Polar Basin which lies between the July isotherm of 50° or 53° F. 
and the northern limit of organic life.’ The former corresponds very nearly with 
the northern limit of forest growth, and they comprise between them the barren 
grounds of America and the tundras of Arctic Europe and Siberia. 

The fauna and flora of this circumpolar belt {is practically homogeneous; many 
species of both plants and animals range throughout its whole extent. It consti- 
tutes a circumpolar Arctic region, and cannot consistently be separated at Bering 
Strait into two parts of sufficient importance to rank even as sub-regions. 
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Animals recognise facts, and are governed by them in the extension of their 
ranges; they care little or nothing about generalisations. The mean temperature 
of a province is a matter of indifference to some plants and to most animals. ‘The 
facts which govern their distribution are various, and vary according to the needs 
of the plant or animal concerned. Toa migratory bird the mean annual tempe- 
rature is a matter of supreme indifference. To a resident bird the question is 
equally beside the mark. The facts which govern the geographical distribution of 
birds are the extremes of temperature, not the means. Arctic birds are nearly 
all migratory. Their distribution during the breeding season depends primarily 
on the temperature of July, which must range between 53° and 35° F. Itis very 
important, however, to remember that it is actual temperature that governs them, 
not isotherms corrected to sea-level. If an Arctic bird can find a correct isotherm 
below the Arctic circle by ascending to an elevation of 5000 or 6000 feet above 
the level of the sea, it avails itself of the opportunity. Thus the region of the 
Dovrefeld above the limit of forest growth is the breeding-place of many abso- 
lutely Arctic birds; but this is not nearly so much the case on the Alps, because 
the cold nights vary too much from the hot days to come within the range of the 
birds’ breeding-grounds. Here, again, the mean daily temperature is of no impor- 
tance. It is the extreme of cold which is the most potent factor in this case, and 
no extreme of heat can counterbalance its effect. 

In estimating the influence of elevation upon temperature it has been ascer- 
tained that it is necessary to deduct about 3° F. for every thousand feet. The 


ISOTHERMAL LINES 


are very eccentric in the Polar Basin. The mean temperature of summer is quite 
independent of that of winter. The isothermal lines of July are regulated by geo- 
graphical causes which do not affect those of December, or operate in a contrary 
direction. The Gulf Stream raises the mean temperature of Iceland during winter 
to the highest point which it reaches in the Polar Basin, viz., 30° to 35° F., whilst 
in summer it prevents it from rising above 45° and 50° F., a range of only 15°. In 
the valley of the Lena in the same latitude the mean temperature of January is 55° 
to 50° F. below zero, whilst that of July is 60° to 65° F. above zero, a range of 115°. 

The close proximity of the Pacific Ocean has a much less effect on the mean 
temperature at Bering Strait, which is in the same latitude as the north of Iceland. 
The mean temperature for January is zero, whilst that for July is 40° F. The 
mean temperature for January in the same latitude in the valley of the Mackenzie 
is 25° below zero, whilst that for July is 55° F. In this case the contrast of the 
ranges is 40 and 80, which compared with 15 and 115 is small, but the geo- 
graphical conditions are not the same. Bering Sea is so protected by the Aleutian 
chain of islands, that very little of the warm current from Japan reaches the 
straits. It is deflected southwards, so the Aleutian Islands form a better basis for 
comparison. Their mean temperature for January is 35° F., whilst that for July 
is 50° F., precisely the same difference as that to be found in Iceland. 

The influence of geographical causes upon climate being at present so great, it 
is easy to imagine that changes in the distribution of land and water may have 
had an equally important influence upon the climate of the Polar Basin during the 
recent cold age, which geologists call the Pleistocene period. It is impossible for 
the traveller to overlook the evidences of this so-called Glacial period in the Polar 
Basin; and whether we seek an explanation of the geographical phenomena from 
the astronomer or the geologist, or both, it is impossible to ignore the geographical 
interest of the subject. 


z2 
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No sciences can be more intimately connected than geography and 


GEOLOGY. 


A knowledge of geography is absolutely essential to the geologist. To dis- 
criminate between one kind of rock and another is a comparatively small part of 
the work of the geologist. To ascertain the geographical distribution of the 
various rocks is a study of profound interest. If the geologist owes much to the 
geographer, the latter is also largely indebted to the labours of the former. The 
geology of a mountain range or an extended plain is as important to the physical 
geographer as the knowledge of anatomy is to the figure painter. 

The geology of the Polar Basin is not very accurately known, and the subject 
is one too vast to be more than mentioned on an occasion like the present; but 
the evidences of a comparatively recent ice age in eastern America and western 
Europe are too important to be passed by without a word. 

In the sub-Arctic regions of the world there is much evidence to show that the 
climate has in comparatively recent times been Arctic. The present glaciers of 
Central Europe were once much greater than they are now, and even in the 
sritish Islands glaciers existed during what has been called the ice age, and the 
evidence of their existence in the form of rocks, upon which they have left their 
scratches, and heaps of stones which they have deposited in their retreat, 
are so obvious that he who runs may read. Similar evidence of an ice age is 
found in North America, and to a limited extent in the Himalayas, but in the 
alluvial plains of Siberia and North Alaska, as might be expected, no trace of an 
ice age can be found. 

Croll’s hypothesis ‘that an ice age is produced when the eccentricity of the 
Earth’s orbit is unusually great, has been generally accepted as the most plausible 
explanation of the facts. It is assumed that during the months of perihelion 
evaporation is extreme, and that during the months of aphelion the snowfall is 
considerably increased. The effect of the last period of high eccentricity is supposed 
to have been much increased by geographical changes. The elevation of the shallow 
sea which connects Iceland with Greenland on the one hand, and the south of 
Norway and the British Islands on the other, would greatly increase the accumu- 
lation of snow and ice in those parts of the Polar Basin where evidence of a recent 
ice age is now to be found; whilst the depression of the lowlands on either side of 
the Ural Mountains so as to admit the waters of the Mediterranean through the 
Black and Caspian Seas, might prevent any glaciation in those parts of the Polar 
Basin where no evidence of such a condition is now discoverable. But this is a 
question that must be left to the geologist to decide. 

The extreme views of the early advocates of the theory of an ice age have been 
toa large extent abandoned. No one now believes in the former existence of a 
Polar ice cap, and possibly, when the irresistible force of ice-dammed rivers has been 
fully realised, the estimated area of glaciation may be considerably reduced. The 
so-called great ice age may have been a great snow age, with local centres of glacia- 
tion on the higher grounds. 

The zoological evidence as to the nature, extent, and duration of the ice age has 
never been carefully collected. The attention of zoologists has unfortunately been 
too exclusively devoted to the almost hopeless task of theorising upon the causes of 
evolution, instead of patiently cataloguing its effects. 

There is a mass of evidence bearing directly upon the recent changes in the 
climate of the Polar Basin to be found in the study of the present geographical 
distribution of birds, The absence of certain common British forest birds (some of 
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them of circumpolar range sub-generically, if not specifically) from Ireland and the 
north of Scotland is strong confirmation of the theory that the latter countries were 
not very long ago outside the limit of forest growth. 

The presence of species belonging to Arctic and sub-Arctic genera on many of 
the South Pacific Islands is strong evidence that they were compelled to emigrate 
in search of food by some great catastrophe, such as an abnormally heavy snowfall, 
and the fact that no island contains more than one species is strong evidence that 
this great catastrophe has only occurred once in recent times. The occurrence of 
a well-recognised line of migration from Greenland across Iceland, the Faroes, 
and the British Islands to Europe is strongly suggestive of a recent elevation of 
the land where the more shallow sea now extends in this locality. The extraordi- 
nary similarity of the fauna and flora of the Arctic regions of the Old and New 
Worlds can only be found elsewhere in continuous areas, and, had it not been for 
the unfortunate division of the Arctic region into two halves, Palearctic and 
Nearctic, would have attracted much more attention than it has hitherto received. 


THE RAINFALL 


of the Polar Basin is small compared to that with which we are familiar, but its 

visible effects are enormous. In Arctic Europe and Siberia it is supposed to 

average about 13 inches per annum ; in Arctic America not more than 9 inches. 
The secret of its power is that about a third of the rainfall descends in the form of 

snow, which melts with great suddenness. 

The stealthy approach of winter on the confines of the Polar Basin is in strong 

contrast to the catastrophe which- accompanies the sudden onrush of summer. 

One by one the flowers fade, and go to seed if they have been fortunate enough to 

attract by their brilliancy a bee or other suitable pollen-bearing visitor. The 

birds gradually collect into flocks, and prepare to wing their way to southern 

climes. Strange to say, it is the young birds of each species that set the example. 

They are not many weeks old. They have no personal experience of migration, 
but Nature has endowed them with an inherited impulse to leave the land of their 
birth before their parents. Probably they inherit the impulse to migrate without 

inheriting any knowledge of where their winter quarters are to be found, and by 
what route they are to be sought. They are sometimes, if not always, accom- 
panied by one or two adults, it may be barren birds, or birds whose eggs or young 
have been destroyed, and who may therefore get over their autumn moult earlier 
than usual, or moult slowly as they travel southwards. Of most species the adult 
males are the next to leave, to be followed perhaps a week later by the adult 
females. One by one the various migratory species disappear, until only the few 
resident birds are left, and the Arctic forest and tundra resume the silence so con- 
spicuous in winter. As the nights get longer, the frosts bring down the leaves 
from the birch and the larch trees. Summer gently falls asleep, and winter as 
gently steals a march upon her, with no wind and no snow, until the frost silently 
lays its iron grip upon the river, which, after a few impotent struggles, yields to 
its fate. The first, and mayhap the second ice is broken up, and when the starrester 
of the village sallies forth to peg out with rows of birch trees the winter road down 
the river to the next village for which he is responsible, he has frequently to deviate 
widely from the direct course in his efforts to choose the smoothest ice, and find a 
channel between the hummocks that continually block the way. 

The date upon: which winter resumes his sway varies greatly in different 

localities, and probably the margin between an early and a late season is consider- 
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able. In 1876 Captain Wiggins was frozen up in winter quarters on the Yenisei 
in latitude 664° on October 17th. In 1878 Captain Palander was frozen up on the 
coast 120 miles west of Bering Strait, in latitude 679°, on September 28th. 

The sudden arrival of summer on the Arctic Circle appears to occur nearly at 
the same date in all the great river basins, but the number of recorded observations 
is so small that the slight variation may possibly be seasonal and not local. The 
ice on the Mackenzie River is stated by one authority to have broken up on May 13th 
in latitude 62°, and by another on May 9th in latitude 17°. ,If the Mackenzie breaks 
up as fast as the Yenisei—that is to say, at the rate of a degree a day—an assump- 
tion which is supported by what little evidence can be found—then the difference 
between these two seasons would be nine days. My own experience has been that 
the ice of the Pechora breaks up ten days before that of the Yenisei, but as I 
have only witnessed one such event in each valley too much importance must not 
be attached to the dates. 

According to the Challenger tables of isothermal lines, the mean temperatures 
of January and July on the Arctic Circle in the valleys of the Mackenzie and the 
Yenisei scarcely differ, the summer temperature in each case being about 55° F., 
and that of winter — 25° F., a difference of 80° F. 

On the American side of the Polar Basin summer comes almost as suddenly as 
it does on the Asiatic side, but the change appears to be less of the nature of a 
catastrophe. The geographical causes which produce this result are the smaller 
area of the river basins and the less amount of rainfall. There is only one large 
river which empties itself into the Arctic Ocean on the American side, the 
Mackenzie, with which may be associated the Saskatchewan, which discharges into 
Hudson Bay far away to the south. The basin of the Mackenzie is estimated at 
590,000 square miles, whilst that of the Yenisei is supposed to be exactly twice 
that area. The comparative dimensions of the two summer floods are still more 
diminished by the difference in the quantity of snow. 

The snow in the Mackenzie basin is said to be from 2 to 3 feet deep, whilst that 
in the Yenisei basin is from 5 to 6 feet deep, so that the spring flood in the latter 
river must be about five times as large as that of the former. 

Another feature in which the basin of the Mackenzie differs from those of the 
rivers in the Arctic regions of the Old World is the number of rapids and lakes 
contained in it. The ice in the large lakes attains a thickness at least twice as 
great as that of the rapid stream, and consequently breaks up much later. In the 
Great Slave Lake the ice attains a depth of 6 to 7 feet, and even in the Athabaska 
Lake, in latitude 58°, it reaches 4 feet. The rapids between these two lakes 
extend for 15 miles. The ice on the river breaks up a month before that on 
the lakes, so that the drainage area of the first summer flood is much restricted. 

The arrival of summer in the Arctic regions happens so late that the inex- 
perienced traveller may be excused for sometimes doubting whether it really is 
going to come at all. When continuous night has become continuous day without 
any perceptible approach to spring an alpine traveller naturally asks whether he 
has not reached the limit of perpetual snow. It is true that here and there a few 
bare patches are to be found on the steepest slopes, where most of the snow has 
been blown away by the wind, especially if these slopes face the south, where 
even an Arctic sun has more potency than it has elsewhere. It is also true that 
small flocks of little birds—at first snow-buntings and mealy redpoles, and later 
shore larks and Lapland buntings—may be observed to flit from one of these bare 
places to another looking for seeds or some other kind of food, but after all evi- 
dently finding most of it in the droppings of the peasants’ horses on the hard 
snow-covered roads. The appearance of these little birds does not, however, give 
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the same confidence in the eventual coming of summer to the Arctic naturalist as 
the arrival of the swallow or the cuckoo does to his brethren in sub-Arctic and sub- 
tropic climates. The four little birds just mentioned are only gipsy migrants 
that are perpetually flitting to and fro on the confines of the frost, continually 
being driven south by snowstorms, but ever ready to take advantage of the 
slightest thaw to press northwards again to their favourite Arctic home. 
They are all circumpolar in their distributions, are as common in Siberia as 
in Lapland, and range across Canada to Alaska as well as to Greenland. In sub- 
Arctic climates we only see them in winter, so that their appearance does not in the 
least degree suggest the arrival of summer to the traveller from the South. 

The gradual rise in the level of the river inspires no more confidence in the 
final melting away of the snow and the disruption of the ice which supports it. 
In Siberia the rivers are so enormous that a rise of 5 or 6 feet is scarcely per- 
ceptible. The Yenisei is three miles wide at the Arctic circle, and as fast as it 
rises the open water at the margin freezes up again and is soon covered with 
the drifting snow. During the summer which I spent in the valley of the Yenisei 
we had 6 feet of snow on the ground until the first of June. To all intents 
and purposes it was mid-winter, illuminated for the nonce with what amounted 
to continuous daylight. The light was a little duller at midnight, but not so much 
so as during the occasional snowstorms that swept through the forest and drifted 
up the broad river bed. During the month of May there were a few signs of the 
possibility of some mitigation of the rigours ,of winter. Now and then there 
was a little rain, but it was always followed by frost. If it thawed one day 
it froze the next, and little or no impression was made on the snow. The 
most tangible sign of coming summer was an increase in the number of birds, 
but they were nearly all forest birds, which could enjoy the sunshine in tlie 
pines and birches, and which were by no means dependent on the melting 
away the snow for their supply of food. Between May 16 and 30 we had 
more definite evidence of our being within bird flight of bare grass or open 
water. Migratory flocks of wild geese passed over our winter quarters, but if 
they were flying north one day they were flying south the next, proving beyond 
all doubt that their migration was premature. The geese evidently agreed with 
us that it ought to be summer, but it was as clear to the geese as to us that 
it really was wiuter. 

We afterwards learnt that during the last ten days of May a tremendous 
battle had been raging 600 miles as the crow flies to the southward of our 
position on the Arctic Circle. Summer in league with the sun had been fighting 
winter and the north wind all along the line, and had been as hopelessly beaten 
everywhere as we were witnesses that it had been in our part of the river. At 
length, when the final victory of summer looked the most hopeless, a change was 
made in the command of the forces. Summer entered into an alliance with the 
south wind. The sun retired in dudgeon to his tent behind the clouds, mists 
obscured the landscape, a soft south wind played gently on the snow, which melted 
under its all-powerful influence like butter upon hot toast, the tide of battle was 
suddenly turned, the armies of winter soon vanished into thin water and beat a 
hasty retreat towards the pole. The effect on the great river was magical. Its 
thick armour of ice cracked with a loud noise like the rattling of thunder, every 
twenty-four hours it was lifted up a fathom above its former level, broken up, first 
into ice floes and then into pack ice, and marched down stream at least a hundred 
miles. Even at this great speed it was more than a fortnight before the last strag- 
gling ice-blocks passed our post of observation on the Arctic Circle, but during 

that time the river had risen 70 feet above its winter level, although it was three 
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miles wide, and we were in the middle of a blazing hot summer, picking flowers of 
a hundred different kinds, and feasting upon wild ducks’ eggs of various species. 
Birds abounded to an incredible extent. Between May 29 and June 18 I identified 
sixty-four species which I had not seen before the break up of the ice. Some of 
them stopped to breed and already had eggs, but many of them followed the 
retreating ice to the tundra, and we saw them no more until, many weeks after- 
wards, we had sailed down the river beyond the limit of forest growth. 

The victory of the south wind was absolute, but not entirely uninterrupted. 
Occasionally the winter made a desperate stand against the sudden onrush of 
summer. The north wind rallied its beaten forces for days together, the clouds 
and the rain were driven back, and the half-melted snow frozen on the surface. 
But it was too late; there were many large patches of dark ground which rapidly 
absorbed the sun’s heat; the snow melted under the frozen crust, and its final 
collapse was as rapid as it was complete. 

In the basin of the Yenisei the average thickness of the snow at the end of 

winter is about 5 feet. The sudden transformation of this immense continent of 
snow, which lies as gently on the earth as an eider-down quilt upon a bed, into an 
ocean of water rushing madly down to the sea, tearing everything up that comes 
into its way, is a gigantic display of power compared with which an earthquake 
sinks into insignificance. It is difficult to imagine the chaos of water which must 
have deluged the country before the river beds were worn wide enough and deep 
enough to carry the water away as quickly as is the case now. If we take the 
Lower Yenisei as an example it may be possible to form some conception of the 
work which has already been done. At Yeniseisk the channel is about a mile 
wide; 800 miles lower down (measuring the windings of the river), at the 
village of Kureika, it is about 3 miles wide, and, following the mighty stream 
for about another 800 miles down to the Brekoffsky Islands, it is nearly 
6 miles wide. The depth of the channel varies from 50 to 100 feet above the 
winter level of the ice. This ice is about 3 feet thick, covered with 6 feet of snow, 
which becomes flooded shortly before the break up and converted into about 3 feet 
of ice, white as marble, which lies above the winter blue ice. When the final crash 
comes, this field of thick ice is shattered like glass. The irresistible force of 
the flood behind tears it up at an average rate of 4 miles an hour, or about 100 
miles a day, and drives it down to the sea in the form of ice floes and pack 
ice. Occasionally ‘a narrow part of the channel or a sharp bend of the river 
causes a temporary check ; but the pressure from behind is irresistible, the pack ice 
is piled into heaps, and the ice floes are doubled up into little mountains, which 
rapidly freeze together into icebergs, which float off the banks as the water rises. 
Meanwhile, other ice floes come up behind: some are driven into the forests, where 
the largest trees are mown down by them like grass, whilst others press on until 
the barrier gives way, and the waters, suddenly let loose, rush along at double speed, 
carrying the icebergs with them with irresistible force, the pent-up dam which 
has accumulated in the rear often covering hundreds of square miles. In very 
little more than a week, the ice on the 800 miles from Yeniseisk to the 
Kureika is completely broken up, and in little more than another week the 
second 800 miles from the Kureika to the Brekofisky Islands is in the same 
condition, 

During the glacial epoch the annual fight between winter and the sun nearly 
always ended in the victory of the former. Even now the fight is a very desperate 
one within the Polar Circle, and is subject to much geographical variation. The sun 

alone has little or no chance. The armies of winter are clad in white armour, 
absolutely proof against the sun’s darts, which glance harmlessly on six feet of 
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snow. In these high latitudes the angle of incidence is very small, even at mid- 
day in midsummer. The sun’s rays are reflected back into the dry air with as 
little effect as a shell which strikes obliquely against an armour plate. But the 
sun does not fight his battle alone. He has allies which, like the arrival of the 
Prussians on the field of Waterloo, finally determine the issue of the battle in his 
favour. The tide of victory turns earliest in Norway, although the Scandinavian 
Fjeld forms a magnificent fortress in which the forces of winter entrench themselves 
in vain. This fortress looks as impregnable as that on the opposite coast, and 
would doubtless prove so were it not for the fact that in this part of the Polar 
Basin the sun has a most potent ally in the Gulf Stream, which soon routs the 
armies of winter and compels the fortress to capitulate. 

The suddenness of the arrival of summer in Siberia is probably largely due to 
the geographical features of the country. In consequence of the vastness of the 
area which is drained by the great rivers, and the immense volume of water which 
they have to carry to the sea, the break up of the ice in their lower valleys precedes, 
instead of being caused by, the melting of the snow towards the limit of forest 
growth. ‘The ice on the effluents either breaks up after that on the main river, or 
is broken up by irresistible currents from it which flow up stream—an anomaly for 
which the pioneer voyager is seldom prepared; and when the captain has escaped 
the danger of battling against an attack of pack ice and ice floes from a quarter 
whence it was entirely unexpected, he may be suddenly called upon to face a 
second army of more formidable ice floes and pack ice from the great river itself, 
and if his ship survive the second attack a third danger awaits him iu the alternate 
rise and fall of the tributary as each successive barrier where the ice gets jammed 
in its march down the main stream below the junction of the river accumulates 
until the pressure from behind betomes irresistible, when it suddenly gives way. 
This alternate advance and retreat of the beaten armies of winter continued for 
about ten days during the battle between summer and winter of which I was a 
witness in the valley of the Yenisei. On one occasion I calculated that at least 
50,000 acres of pack ice and ice floes had been marched up the Kureika. The 
marvel is what became of it. To all appearance half of it never came back. Some 
of it no doubt melted away during the ten days’ marches and counter-marches ; 
some drifted away from the river on the flooded places, which are often many 
square miles in extent; some got lost in the adjoining forests, and was doubtless 
stranded amongst the trees when the flood subsided; and some was piled up in 
layers one upon the top of the other, which more or less imperfectly froze together 
and formed icebergs of various shapes and sizes. Some of the icebergs which we 
saw} going down the main stream were of great size, and as nearly as we 
could estimate stood from 20 to 30 feet above the surface of the water. These 
immense blocks appeared to be moving at the rate of from 10 to 20 miles an 
hour. The grinding together of the sharp edges of the innumerable masses of ice 
as they were driven down stream by the irresistible pressure from behind produced 
a shrill rustling sound that could be heard a mile from the river. 

The alternate marching of this immense quantity of ice up and down the 
Kureika was a most curious phenomenon. ‘To see a strong current up stream for 
many hours is so contrary to all previous experience of the behaviour of rivers that 
one cannot help feeling continuous astonishment at the novel sight. The monotony 
which might otherwise have intervened in a ten-days’ march-past of ice was 
continually broken by complete changes in the scene. Sometimes the current was 
up stream, sometimes it was down, and occasionally there was no current at all. 
Frequently the pack ice and ice floes were so closely jammed together that there 
was no apparent difficulty in scrambling across them, and occasionally the river 
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was free from ice for a short time. At other times the river was thinly sprinkled 
over with ice blocks and little icebergs, which occasionally “calved ” as they travelled 
on, with much commotion and splashing. The phenomenon technically called 
“calving” is curious, and sometimes quite startling. It takes place when a number 
of scattered ice blocks are quietly floating down stream. All at once a loud splash 
is heard as a huge lump of ice rises out of the water, evidently from a considerable 
depth, like a young whale coming up to breathe, noisily beats back the waves that 
the sudden upheaval has caused, and rocks to and fro for some time before it finally 
settles down to its floating level. There can be little doubt that what looks like a 
comparatively small ice block floating innocently along is really the top of a 
formidable iceberg, the greater part of which is a submerged mass of layers of ice 
piled one on the top of the other, and in many places very imperfectly frozen 
together. By some accident, perhaps by grounding on a hidden sandbank, perhaps 
by the water getting between the layers and thawing the few places where they 
are frozen together, the bottom layer becomes detached, escapes to the surface, and 
loudly asserts its commencement of an independent existence with the commotion 
in the water which generally proclaims the fact that an iceberg has calved. 

Finally comes the last march-past of the beaten forces of winter, the ragtag and 
bobtail of the great Arctic army that comes straggling down the river when the 
campaign is all over—worn and weather-beaten little icebergs, dirty ice floes that 
look like floating sandbanks, and straggling pack ice in the last stages of consump- 
tion that looks strangely out of place under a burning sun between banks gay with 
the gayest flowers, amidst the buzz of mosquitoes, the music of song birds, and the 
harsh cries of gulls, divers, ducks, and sandpipers of various species. 

I have been thus diffuse in describing these scenes, in the first place, because 
they are very grand ; in the second place, because they have so important a bearing 
upon climate, one of the great factors which determine the geographical distribu- 
tion of animals and plants; and in the third place, because they have never been 
sufficiently emphasised. 





DR. NANSEN’S NORTH POLAR EXPEDITION. 


Tne following communication from Dr. Nansen has appeared in the Times. It is 
dated on board the Fram, Chabarowa, Yugor Strait, August 2nd, 1893 :— 

Early in the morning, on June 21st, we lifted our anchor and sailed out to sea 
from Vardo, our last harbour in Norway. The sun just appeared through the fog, 
and, smiling in the lovely morning light, Norway lay behind us. I was long 
gazing at this last glimpse of our native land, while it was slowly disappearing 
under the horizon. Nobody knows how long a time will pass before we shall again 
see it rise over the horizon, and what hopes will then have been fulfilled and what 
hopes disappointed! The future always keeps much in store for us that we do not 
expect. It is, perhaps, fortunate that we do not know it all. 

We soon got into the fog, and for four days we sailed through fog over the 
Barents Sea, until, on the morning of the 25th, we suddenly saw clear blue sky 
again and bright sunshine—a lovely day on the quiet blue sea. 

Later in the morning we saw the first glimpse of Novaya Zemlya over the 
horizon in the east. It was that part of the island which is called the Goose Land, 
and we approached it rapidly. We already enjoyed in anticipation the many geese 
we should shoot and afterwards eat; but alas! the Arctic Sea is rich in dis- 
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appointment. Hopes are as suddenly broken as they are easily raised. In the 
afiernoon came the fog again, just before we could reach land, and we were again 
shut out from the world around us. In order to lose no time it was now deemed 
wise to go out to sea again, and make directly for our first destination—the Yugor 
Strait--where we should meet our dog. and a vessel with coal, which I had sent 
from Norway. In addition to the fog, we got, however, contrary winds, and we 
could move only very slowly forwards in spite of our engines. 

For two days we sailed through fog again, until on July 27th we quite 
unexpectedly met with the first ice. This was not, however, very difficult to get 
througb, and we were shortly in open water again at the other side of the pack, 
We soon met with new packs of ice, one in the night, which we also passed; but 
next day we met another which was worse. I navigated the ship through the ice 
for a long distance; the floes lay tighter and tighter, and there was much big and 
heavy ice. Then, just at the worst moment, the fog came again, and I did not 
think it advisable to sail further, as it is best to see where you are going when you 
navigate through diflicult ice, otherwise you might easily make mistakes, and get 
beset so that it might take days, or even weeks, to regain what you have lost. The 
fog got denser, and the ice tightened around us, and our hopes were not very bright ; 
there were, at all events, many miles before we could reach open water. Then 
suddenly, in the night, the fog lightened, it became clearer again, and we could now 
see from the crow’s nest that we had open water to the east. It was certainly a 
good distance off, and the ice was heavy and difficult ; but we must get through—and 
through we went, and were once more in open water. The Fram is a splendid ship 
for ice navigation, and is as easy to handle and steer between the floes as a boat. 
She has already given me many a glad moment, when I have seen from the crow’s 
nest how well she behaves, and how strong she is. With a feeling of safeness, I let 
her quietly run with full speed in between the big heavy floes; she breaks them 
under her with almost no shaking, no sound in the vessel herself. 

Now we steered eastward through open water as quickly as steam would carry 
us, and on Saturday evening (July 29th) we anchored here in Yugor Strait, outside 
the small place Chabarowa, where a few Samoyed families live in their tents. A 
few Russian merchants come in the summer to sell brandy and other things to the 
natives, and take skins, furs, and oil in exchange. 

We were at once met by a boat. The first man who came on board did not 
look, much like a Samoyed, he looked more like a Norwegian. I understood it 
was my man Trontheim, who had brought my sledge-dogs from the Ostiaks, in 
Siberia, to this place, where he had now been waiting for me fora month. A little 
after the new year he left Tiumen, in Siberia, on the most important errand of 
buying thirty good sledge-dogs or more for me, and bringing them here to Yugor 
Strait to meet me in July. He went to the Ostiaks, on the River Soswa, where 
the best sledge-dogs in Western Siberia are to be had. There he bought forty 
dogs, as he thought some of them might be lost on the way, and he was certainly 
right, as five have died by various accidents. From the Soswa River he travelled 
over the Siberian Tundra, then through the Ural Mourtains, then over the vast 
flat plains again until he came here with the dogs, travelling at last with the eledges 
over the bare ground, over grass and stones, as is the custom here, where they 
travel with sledge and reindeers in the summer as well as in the winter. Trontheim 
has carried out his task very well, and as a reward he will get the golden medal ot 
King Oscar, which I have brought with me for him. Now it only rests with us to 
make good use of the dogs. They are nice-looking animals, white, black, and grey, 
with pointed nose and standing ears, good tempered, and easy to manage. But 
against strange dogs they are furious; they almost killed a Samoyed dog which 
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they got hold of yesterday; it would have been torn to pieces had I not saved the 
poor creature. 

As to the ice, Trontheim brought good news. Yugor Strait had been open 
since July 8rd, and there should not be much ice in the Kara Sea according to 
what some Samoyeds, who had been out fishing in that direction, had reported. 
The only sad news was that our small vessel, the Urania, with coal, had not 
arrived. This is very bad, as we wanted to load our ship with as much coal as 
possible now we have no longer any need to be afraid of heavy seas. We were, 
however, prepared not to find the vessel here, as we ourselves had met the ice so 
early. She is only a sailing vessel, and not built for ice navigation. Thus she 
will not be able to break her way through the ice, and must find openings to get 
through, which may take her some time. We look eagerly out for her, but if she 
does not arrive before we are ready to start we shall have to sail without the coal. 

As soon as we had got the necessary sleep, Captain Sverdrup and I started in 
the oil launch through the Yugor Strait north-eastwards towards the Kara Sea in 
order to see how the ice was there, and also to look out a way for the Fram 
through the Strait, as it is very shallow in many places not yet known. Thus we 
suddenly discovered the bottom under us whilst we were going ahead full speed 
along the middle cf the Strait. There was only a few feet of water, and we feared 
we should not get over even with the launch. It was, however, only a small 
shallow, and we came at once into deeper water again; but there are many such 
places, and great care has to be used when sailing in these shallow waters, where the 
charts are very far from being accurate. I intend to let the oil launch go in front 
of the Fram, sounding all the time wherever I can, and when I think it necessary. 
This I shall also do along the Siberian coasts, where the sea is very shallow, and 
where we shall probably often have to go, with only a few feet of water under our 
keel, in order to get inside the ice lying along the coast. 

When we came with our launch to the north-eastern end of Yugor Strait, after 
having passed among drifting ice-floes all the way, we got a good view from some 
small hills over the Kara Sea eastwards. We saw that there was certainly much 
ice on the horizon; but there was a good deal of open water between this ice and 
the land, and we could easily go with the /ram along the coast eastward, or, 
rather, south-east. ‘Thus the prospect for our progress was good. The Kara Sea, 
which I had feared would be the worst job of all to get through in time, seemed to 
be better than its reputation. With these good tidings we returned to our ship. 
On the way we ran, however, with full speed on a stone on the bottom. One wing 
of our propeller was broken, and we had to go the long way back only with one 
wing. 

We have been engaged in cleaning the boiler of the Fram, repairing some tubes, 
etc., which had been broken in the engines, filling fresh water into the boiler and 
into our water-tank, etc. In the meantime we have not altogether abandoned the 
hope that the vessel with coal may come before we sail. I am, however, anxious to 
get eastward as soon as possible, as it is an important thing when you have to do 
with drifting ice to take advantage of every favourable chance at once, as, if you 
wait, the ice is quickly altered, and the chance may be lost. We shall, therefore. 
stop no longer here than till everything necessary is ready. Then, taking our 
precious dogs on board, saying good-bye to Trontheim and our Samoyed friends, 
and thus breaking this last communication with the civilised world, from which our 
last letters can be sent home, we sail eastward into an unknown future. 

My present intention is to steer eastward along the Siberian coast until we reach 


the mouth of the Olenek River, east of the Lena Delta. I shall keep as near as 


possible to the coast wherever there is much ice, as there is generally more open 
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water along the coast than in the ice. If there is time, and a good opportunity 
should offer itself, I shall go into the mouth of the Olenek, as some other twenty-six 
dogs are waiting for us there. As the sledge-dogs from Eastern Siberia are generally 
known to be better than the West Siberian ones, Baron Toll, the Siberian traveller, 
who is now in Siberia, proposed to me to let some dogs wait for us there too, so°that 
if I should happen to pass I may go in and take them. If I do not want so many 
dogs, I can change those I have got here in Jugorski Strait for the better ones there, 
should they prove to be better. The Russian Nicolai Alexandrowich Kelch made 
me, through Baron Toll, the generous offer to arrange the matter of the dogs at his 
own expense, and also to establish some stores (depdts) of provisions on the New 
Siberian Islands. By Baron Toll’s help twenty-six dogs were bought from the 
Tunguses, and sent to the mouth of Olenek River; a Norwegian Torstensen, who 
happens to live in Siberia, has brought them there, and is, as far as I know, now 
waiting for us. A small expedition has also been sent to the island Kotelny, the 
most western of the New Siberian Islands. On this island two depéts of provisions 
will be left, one on the north-west coast, and one on the south-west coast. It is on 
Baron Toll’s proposal that these stores of provisions are arranged there. As he says, 
they can do no harm, but it is not probable that we shall want them. Nobody 
knows, however, what might happen, and had De Long, of the Jeannette expedition, 
had some such stores of provisions on the New Siberian Islands, the expsdition 
would certainly not have met such a sad fate; and I think Toll is right. 

After having passed the Olenek River, we shall go northward, along the west 
coast of the New Siberian Islands, as far as we can in open water. I hope to be 
there in the beginning of September. It may be that we shall meet with unknown 
land or islands to the north-west of Kotelny, and possibly there may be open water 
along the coasts there. If so, I shall, of course, use it as best [can. But when we 
can get no further, there is nothing left except to let the Fram get beset in the ice, 
and be carried along northward or north-westward by the current, which, according 
to my opinion, must run in that direction in those regions. 

Then there will probably pass a long time before we are drifted across the 
unknown polar region, and into open water again, or to some coast from which 
we can return home. In this time there will be nothing heard from us. But 
when years have passed, I hope you will some day get the news that we are 
all safely returned, and that the knowledge’ of man has advanced another step 
northward. 

The following additional information is contained in a telegram from “the 
Secretary of Nansen’s North Polar Expedition,” who accompanied it to Chabarowa. 

On the evening of the 23rd,a stop was made, and the apparatus tried for 
bringing up water, constructed by Professor Pettersen of Stockholm. Specimens 
were taken from depths of 20 to 120 metres, and the contrivance worked to Nansen’s 
complete satisfaction. Afterwards perfectly satisfactory measurements of tem- 
perature were taken, and experiments carried out for testing the quantity of salt 
contained in the water by Tornée’s apparatus. Rung’s sounding instrument was 
tested and compared with the ordinary lead, giving good results. General satis- 

faction was felt with the ship’s ice-navigating qualities, winding its way through 
the floes like an eel. When the way was barred astern, she went full speed ahead, 
and blocks of ice of over 100 tons weight swung round, glided to one side, or broke 
in two, without the impact being particularly noticed on board. On the 31st, 
Blessing (the doctor) was on shore making botanical researches, and collected a good 
number of plants for pressing. Nansen made geological investigations, finding“ 
number of fossils, while Scott Hansen carried out magnetic observations till mid-day 
of August Ist. 
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On the 3rd, the dogs were taken on board, and Nansen, Sverdrup and Trontheim, 
went for a sledge drive, using eight dogs. Though the sledge was heavy and the 
ground bare, they went along as fast as a quick trot of a horse, and the dogs were 
pronounced by Nansen to be excellent. On August 6th, some Samoyeds coming 
from the east, stated that they had seen the Fram 120 miles to the north-east, 
sailing along Yalmal, between the ice and the land. 

Dr. Nansen writing to the Secretary of the Society from Chabarowa, says, “ I have 
cot a new man, Bernt Bentsen, sailor from Tremsé; so we are now thirteen.” 





ON THE TEACHING OF PHYSIOGRAPHY.* 
By P. KRAPOTKIN. 


Wuey Professor Huxley introduced, twenty-three years ago, the name and the subject 
of Physiography, his intentions were certainly excellent. Natural sciences were 
almost entirely excluded at that time from the schools. The teaching of geography 
stood very low: political geography, so-called, was a mere collection of names, and 
an entirely subordinate subject; and physical geography was a collection of informa- 
tion, too abstract, too incoherent, too wide, and too superficial at the same time, to 
be of any use in education. Under the name of Physiography natural sciences were, 
so to say, smuggled into the schools. And by showing how the study of Nature 
may be approached, and methods of scientific observation may be rendered familiar 
by examining things close at hand, Professor Huxley has undoubtedly rendered an 
immense service to this country. He has brought about a far-reaching reform. 

However, the very form which physiography assumed in his well-known text- 
book, and especially later on in schools, shows that the reform was not thorough 
enough. I need not speak here of Professor Huxley’s “ Physiography”; every one 
knows its invaluable merits and its obvious disadvantages, its wonderfully clear ex- 
planations of natural phenomena, its beautiful anatomy of the spring, or of the volcano, 
and its want ofa general constructive conception of the phenomena of the globe. I need 
not speak either of the merits of this or that other text-book, because the time i+ 
coming when another further reform in the same direction will become absolutely 
necessary. What is required now in school is, not to give some notions of Nature 
in connection with the physical features of a given locality, but to convey a 
thorough knowledge of the Earth, as a part of the Universe—not a mere introduction 
to the study of Nature, but that study itself. And the question is, How to carry 
on this study ? 

Heimatskunde is now in great vogue; but the more one thinks of it, the 
more one grows convinced that if it might have answered its purpose fifty years 
ago, especially in some remote village, lost in the Black Forest mountains, it 
answers its purpose no more in our own times of railway civilisation and world 
traffic. 

We cannot prevent our children from getting some general knowledge of the 
Earth, even at a very early age. They eat oranges and bananas, which do not grow 
in our latitudes; and many of them see those growing in the hot-houses of Kew, 
amidst quite unwonted surroundings. At the age of six they already know “ the ship 
of the desert,” the ugly crocodile of the Nile, the dog which drags sledges in the 


* Opening address, delivered on April 19th, 1893, before the Teachers’ Guild 
Conference, held at Oxford. 
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far north, and the dog which used to find Italian boys, lost in the snows of the St. 
Bernard Pass. ‘The books, the illustrated papers, the tales which pass through our 
children’s hands, tell them stories of distant lands, peopled—not with fairies, but 
with black men, whom Livingstone loved and Stanley drilled ; they speak to them 
of countries glaring under a tropical vegetation, or buried in snow, and of distant 
men, strangely dressed and strangely featured. At the age when we used to live by 
imagination in fairylands, they live by imagination as midshipmites on journeys to 
Australia, as travellers in the dark continent, as settlers on distant islands. And if 
there is still in our slums a considerable mass of children who, on being taken to a 
suburb, and on seeing a blooming apple-tree, wonder at “ the daisies on the tree ”— 
still some sort of knowledge of the wide world begins to penetrate, and will penetrate 
more and more, even into the slums. 

In short, there is no period in the life of our present children during which their 
knowledge of the Earth might be limited to the study of their own locality. The 
Erdkunde-—i.e., the knowledge of the Earth as a whole—flows from all sides into 
their minds, and we are hound to accept the fact, and to speak to them of the Earth 
as a whole, from their earliest age—in the primary school and in the secondary 
school, as well as in the University, and after the University. 

The study of one’s own locaiity has undoubtedly an immense importance in 
education; but this importance seems to me to lie elsewhere. The study of one’s 
own corner can not be used for the study of Nature altogether. It must be used 
simply as a means for giving a more concrete form to the acquired knowledge, and 
as a means of acquiring knowledge through personal work and personal observation. 
Every boy and girl, as soon as they know enough of elementary geometry for 
measuring angles and distances, ought to be able to trace angles on the ground, and 
to make the map of a pond or of a_brook, with the aid of the compass and their own 
paces. Not in order to become geographers, but to help them to understand con- 
cretely what a map means; to give a better comprehension of geometry itself, and to 
immensely facilitate the comprehension of all further developments of mathematics 
and physics. Every girl and boy ought to know the chief plants of their meadows, 
their kinship to other plants of the same family, or allied groups, and the distinctive 
features of each order. They ought to know many of the animals as well, and 
especially the insects, and learn to observe their habits. All this would contribute 
to give them a more concrete conception of what they hear and learn about distant 
lands. 

This is the proper part of the Heimatskunde in education; but if you trust to 
it more than that, you fall short of your aim. Tospeak to a pupil of the distribution 
of rainfall in the British Isles, @ propos of the water which flows under London 

3ridge, is as artificial and irrational as to develop the laws of friction of liquids, or 
those of the elasticity of solids, in connection with the same bridge. These laws, as 
well as the distribution of climates on the Earth, must be studied for themselves, 
not & propos of some feature of a local landscape. 

In short, under the present state of our civilisation, the conception of the Earth 
as a whole, and of the variety of its climates, scenery, and inhabitants, unavoidably 
penetrates into the minds of our children, and we must give them notions of the 
Earth and the universe from the earliest stages, up to the highest ones, in accord- 

ance with the gradual development of their intelligence; and we must utilise our 
neighbourhood, not for conveying knowledge of the Earth—this would be an utterly 
artificial method—but for giving a concrete conception of the facts learned by the 
pupil, and especially for promoting spontaneous study. In this sense, Heimats- 
kunde ought to be carried on, parallel to Lrdkunde, through all three stages of 
education. 
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Turning to the present state of education in physiography in the schools, 
it is most pleasant to ascertain that in the elementary schools the study of Nature 
stands, as a rule, on a tolerably good basis. The same remark has already 
been made by the Geographical Society’s Commissioner* +»7ards the teaching of 
geography ; and opinions seem to be pretty well .  « .# subject. There 
are, among those who have undertaken the great mission of conveying to our 
children the first notions of the universe, mauy women and men who undertook the 
task in full earnest. Although poorly supported in their endeavours by a mass 
of indifferent parents, and although finding but insufficient sympathy in a society 
which values the services rendered to it by the salaries it pays, they do their best ; 
and very many of them succeed in conveying to our children, both in the Kinder- 
garten and the elementary school, a good deal of sound knowledge and good scientific 
methods of observation. 

It is evident that there is still room for improvement. More knowledge of 
natural sciences among elementary teachers is one of the great desiderata of the 
moment. However, when we see the eagerness with which the teachers seize every 
opportunity for acquiring more of that knowledge, it seems that what is most 
wanted now is to give them more opportunities for widening their knowledge in 
science, more evening lectures, more free courses delivered throughout the country, 
beyond the great centres, by volunteers in biology, geology, geography, and so on; 
and also more summer excursions wherever a naturalist or a geographer happens to 
spend his holidays. All these could be easily realised, especially if the Teachers’ 
Guild and other similar bodies took the initiative in the matter. 

At the same time a great deal ought to be done by the parents themselves. 
They must be thankful to the teacher who gives to their children the first notions 
of science, and systematises the knowledge they acquire. But it would be foolish 
on their behalf to rely upon the teacher alone. No amount of organised teaching 
can supplant the first impulse towards love of nature which must come from the 
parents themselves. The German school is often spoken of in this country with 
great praise. But the school in Germany is only a part of the system of education. 
The amount of excellent and cheap books and periodicals for home education, and 
the numbers of societies which have recently been started in Germany for developing 
the taste for natural history collections, for freshwater and marine aquaria and 
terraria in private houses, for topographical studies and the like, among amateurs, 
must also be taken into account. Such societies—not for furthering the develop- 
ment of science but for rendering its results and methods accessible to a wide 
public—could easily be founded, and the teacher would find them of great help 
in his task. 

In short, what is wanted to improve elementary education is not so much a 
change in the system as a further perfection in carrying out the existing system. 
A great deal of such improvements can be achieved through a general development 
of taste in natural sciences. As to the remainder, they entirely depend upon 
improvements in the secondary schools and the university. 


Things stand quite differently with secondary education in the middle schools. 
Here, the naturalists are unanimous in recognising it; everything is to reform. 

In very many schools of this country physiography is the only means for 
conveying to the learner some knowledge of Nature. No physics, no chemistry, 
no botany, no zoology are taught in those schools, and instruction in all these is 





* J. S. Keltie’s ‘Geographical Education’; Report to the Council ot the Royal 
Geographical Society. London (John Murray), 1885. 
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thrown upon the shoulders of the teacher of physiography. His pupils have no 
idea of heat and its mechanical laws, of its propagation and conversion, and the 
physiography teacher is supposed to instruct them in all that, while he speaks of 
the west or east wind whith blows over the school-room, or treats of the circulation 
of the atmosphere. His ‘pujtls“tlo not know what a chemical compound is, and 
he must speak of the composition o!°the rocks and sea-water, and explain the 
atomic theory, while he tells to his pupils where kitchen salt is taken from. Their 
knowledge in the physiology of plants is ni/, and he must explain how plants feed, 
what they absorb from the soil, and reject in the atmosphere, and how their 
protoplasm works. They know not one law of mechanics, and they are invited to 
understand the mechanism of earthquakes, of glacier motion, of sea and air 
currents ! 

If the teacher follows Professor Huxley’s text-book, he is supposed to address pupils 
who do not know that the source of a river lies higher than its mouth, and who 
hesitate in finding out where is north and south; but, after a few explanatory 
remarks about these utterly elementary matters, he is already supposed to show 
them a hyetographical map of the British Isles, to explain to them how “air is 
drained of moisture,” and how “a table-land, or high plain surrounded by mountains ” 
will influence the distribution of rainfall over a country. All knowledge of Nature, 
the one which is good for a child, and the one which can be understood much later only, 
is thus supposed to be conveyed incidentally in an unsystematic haphazard way. 

In the hands of a well-educated teacher, excellent results may be, and are 
obtained from such cawseries in the elementary schools. Like conversations about 
Nature, being intended to stimulate the desire of knowing something, and to test the 
various aptitudes of the children, the method answers to the purpose; but in the 
secondary school, education in science can not be left to the hazards of taste and 
impulse. It must be systematised. To give systematic knowlege is, in fact, the 
chief duty of this division of the school. 

An attempt at conveying such a systematical knowledge has been made in that 
remarkable work, the ‘Realm of Nature,’ by Dr. H. R. Mill. I find no adequate 
terms to express the pleasure I have myself derived from the philosophical and 
yet plainly worded definitions of the author, and from reading paragraph after 
paragraph of this well-planned little book. But the teacher who would take this 
book for his own guidance, and who, as always, ought to know much more than 
what he intends teaching—very much more—ought to be possessed with as wide an 
encyclopedic and thorough knowledge of several great branches of science as the 
author himself should be, and this would mean to require the impossible from a 
secondary-school teacher. 

The fact is, that we cannot eschew the necessity imposed upon us by the 
development of science, industry, and civilisation as a whole, of educating our 
children in natural sciences in the proper way. The knowledge of the movements of 
masses—the foundation of all natural sciences—must be conveyed in its proper 
shape, that of mechanics, with the aid of geometrical figures and simple algebraic 
formule, not only as it is given in the introduction to physics in all Continental 

schools, and especially in France, but with a deeper insight into the subject, 
otherwise it will be superficial knowledge of very little value. The study of the 
moods, laws and transformations of molecular energy must again be conveyed 
in its proper shape of physics, also with a thorough knowledge of the mathematical 
expressions of the laws, and with laboratory work. And the study of atomic energy 
must be conveyed in the form of chemistry, again with laboratory work, and with 
a thorough study of the laws of chemical transformations. What sort of a generation 
are we preparing for the future struggles, and the further development of industry 
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and science, if we deny to our children the very elements, the very basis of every 
education? A general review of the realm of Nature, of the Cosmos, including 
organic life, man, and man’s ideals and institutions, will certainly be required. 
But its proper place will be at a much later stage, when a general review of knowledge 
already acquired in various separate branches, will have to be made. By the end 
of secondary education, and during university studies, such a review would be 
invaluable. Then, and then only, would it be properly understood, but not before 
the elements of each separate science have been mastered. 

I know, however, and by no means will minimise, the chief obstacle to this 
necessary reform. It lies in the pseudo-classical education, which is now considered 
as the proper foundation of secondary education, and which leaves no time for the 
study of the world we live in; no time for familiarising the pupil with the methods 
of scientific research. A discussion upon the relative merits of the two rival systems 
of education would be out of place here; but there are two or three points, at least, 
which I am bound to mention as having a direct bearing upon my subject. 

First of all, the present system of classical education was born at a time when 
the knowledge of Nature could be borrowed from the study of antiquity only. It 
was a sound and necessary reaction against monastic scholasticism. It was a return 
to our mother Nature. ‘To return to the Greek spirit meant a return to Nature—to 
Natural Science; to scientific methods instead of verbal discussions: to natural Art 
instead of conventional art; tothe freedom of municipal life instead of the slavery of 
eastern despotical states. This made the force, the historical meaning, and the 
inestimable merits of the medieval return to the study of antiquity. In reality, 
this movement meant the beginning—the dawn of modern Natural Science. But 
now the parts are reversed. Science can be studied in Aristotle no more; it must 
be studied in Newton and Mayer. And those who neglect Newton for Aristotle 
stand now in the same position as the adversaries of classical education stood five 
hundred years ago. They are for Words against Science. 

Another fact which strikes every one who thinks about education is, the 
immense difference between the amount of knowledge which was required in olden 
times, and the amount required now. He who knew geometry five hundred years 
ago was a learned man ; now, every carpenter must know geometry. He who knew 
then what lay beyond the Black Sea was a man of extraordinary learning; now, we 
go for a sea-air cure to New Zealand, for a bicycle trip to Hami, and for a holiday 
to Spitzbergen. The limits of the known world have been widened; so also those 
of knowledge. Our generation was considered as educated enough when we knew 
elementary geometry and elementary algebra; but the coming generation will find 
its education very imperfect if the boy and girl of eighteen are not able to under- 
stand at least the methods of differential and integral analysis, if not to use these 
instruments of analysis as we now use the rules of arithmetic. 

Such a knowledge can be acquired only on the condition that spontaneous work 
becomes the basis of education in all branches of the school curriculum ; and if fifty 
years ago it could be said that natural sciences afforded no discipline to the young 
mind, that they did not open a sufficiently large field for the pupil’s own work, such 
a reproach can be maintained no longer. Not even as regards biological sciences, 
which not long ago were merely descriptive, but now have also elaborated the 
methods for promoting research and discovery as educational exercises. 

And finally, a third reproach to natural sciences must be mentioned, the more so 
as it brings me back directly to my subject. Natural sciences, it is said, do not 
give to education the human character which they ought to give. This is true; 
and the objection remains in full force until now. However, it depends entirely 
upon ourselves to make of these_a most powerful instrument for conveying human 
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education as well. The ancient Greeks did not separate Man from Nature. And 
the divorce between human sciences—history, economy, politics, morals—and 
natural sciences has been accomplished entirely by ourselves, especially during our 
century, and by that school which kept the students of Man in gross ignorance of 
Nature, and the students of Nature in ignorance of Man. 

This artificial separation is, however, done away with every day. We return to 
Nature. We return to the Greek spirit which conceived Man as a part of the 
Cosmos, living the life of the whole, and finding his greatest happiness in living that 
life. The universal revival of the love of Nature, which is a prominent feature of 
our own times; the application of the methods of natural sciences to sciences dealing 
with Man and his mind; and finally, the poetical conception of the grand infinite 
Universe, which more and more penetrates our poetry, our art, and our science, are 
proofs that the divorce is coming to an end. Geographers have especially contributed 
to destroy the screens which separated the two branches of science, isolated from 
each other by the University. Humboldt’s ‘Cosmos’ is the work of a geographer ; 
and the geographical work which is most representative of our own times—the 
‘Géographie Universelle’ of Elisée Reclus—gives a description of the Earth so 
thoroughly intermingled with that of Man, that if Man were taken out of it the 
entire work would lose its meaning—its very soul. 

This growing tendency removes the last objection against natural sciences 
becoming the very foundation of education. Man, his institutions, his language, 
his knowledge, and his morals, are now taken as parts of the great Cosmos, and 
treated as such. 

This digression was necessary in order to support my next proposition, namely, 
I cannot conceive Physiography from which Man has been excluded. <A study of 
nature without man is the last tribute paid by modern scientists to their previous 
scholastic education. 

But physiography, including Man, returns to its origin, the Erdkunde, the 
study of the Earth and all what is upon it. Shall we, therefore, return to the 
Physical Geography of old? The spring first; then the stalactites and the stalag- 
mites; the volcanoes, the movements of the Earth’s crust, the distribution of mono- 
and di-cotyledons, and the distribution of human races? Certainly not, because 
we can do better. 

The first thing which strikes the geographer as he looks upon the Earth as a 
whole is, not so much the diversity of the landscape and characters of its separate 
parts, as the well-defined types of certain definite kinds of landscape and 
scenery. Here is for instance the great plateau of East Asia, the backbone of the 
continent, a part of the oldest continent, Eurasia. We see its monotony: its want 
of salient topographical features: its lazy rivers and brackish lakes; its cold winter 
and its scorching hot summer; the migrations of its animals south-west and north- 
east ; its populations driven at certain dates of history by the rapid desiccation, 
through the Dzungarian gate, towards the lowlands of Asia and Europe; their 
lazy life, their monotonous songs, their immense federations. We have in it a well- 
defined feature, a living whole. And thought immediately evokes the idea of 
another grand plateau in the New World, with its salt lakes, and caiions, its herds 
of migrating buffaloes, its Indians retaining the clan organisations of old, and, 
amidst them, the irruption of the pioneer’s waggon, and the Pacific railway crossing 
the wilderness. And thus we see the plateau of Asia Minor, and those of Africa 
their physical similarities, and the variety of their floras and faunas, of their 
historical destinies and their meaning in modern times, Here is thus one salient 
feature of the Earth’s surface, making itself a wide subject full of meaning for 
separate study, in which study geology, climatology, biology and history complete 
2a2 
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each other, in order to impress upon the mind one distinct and dominant feature of 
the architecture and the life of the Earth. 

Then, following the courses of the rivers, we have the plains, high and low, 
which surround the plateaus. I see there the plains of my mother-country, covered 
with cornfields as far as the eye can reach; the groves of graceful birches, and the 
meadows richly adorned with a flora not yet modified by man; the poor log-houses 
in the villages, and the village communities at work; and on a map, guiding 
myself simply by the orography of country, I trace the extension of glacial drift 
and loess, and delineate the famine-stricken regions with almost as much security as 
the statistician. I read the history of the country written in its rivers in the 
proximity of the Jungarian gate on the other side, and in those other plains which 
only wait for colonisers to be covered with corn-crops. Then I compare these 
plains with those of Yorkshire and Lancashire, placed between the highlands and 
the Channel, having the densely-peopled parts of Europe at their side, and the 
tempting ocean in the west. Then I compare them with the plains of Germany, 
the puzhters of Hungary, the South Siberian steppes, the Pampas of South 
America. And again, out of these separate landscapes, diversified by their 
geographical positions and their surroundings, another great feature of the Earth’s 
surface—the high plains and the low plains—fixes my attention, engraves itself in 
my memory. 

The same with Alpine regions—such as those of Switzerland, the Altai, the 
Caucasus, and that other quite different type, represented by the central Pyrenees 
or Transcaucasia. The same with the Lake regions, which stretch through Canada, 
North-western England, Scandinavia, and Finland, and again represent a well-defined 
type of the Earth’s scenery, originated from a certain well-defined group of agencies, 
and playing its definite part in the history of mankind. The waterless deserts of 
Africa, Arabia, and the Transcaspian territory; the great African and Siberian 
forest-region ; the tropical and the Arctic archipelagoes; the lowlands of the 
Ganges and the Nile; the tundras of the far north, and so on, appear again as 
definite features of the Earth’s surface. 

In a word, there are types of landscape and scenery on the Earth’s surface as 
there are types of animals and plants, each of them representing a definite group ot 
physical causes which have acted to produce the result, and each of them playing a 
definite part in the distribution and destinies of organic life, as well as in the growth 
and development of separate civilisations. With these types we ought to familiarise 
our learners in order to convey to them a correct general impression of the world we 
live in. This review and analysis of the different types of scenery ought to be, in 
my opinion, the leading feature in the teaching of geography in the secondary 
school. When this has been done, and when the learner’s education in mechanics, 
physics, and biology has sufficiently progressed, then a general revision of the 
movements of the atmosphere, the ocean and the Earth’s crust would come as a 
necessary conclusion; and the learner’s mind being sufficiently nurtured by that 
time to take interest in economic and political topics, a review of the sub-divisions 
of mankind into economic regions and states, with an analysis of their institutions 
and mutual relations would find its proper place. 

It is evident that throughout such teaching all that is possible shouid be done to 
convey a concrete idea of the different types described by the geographer. The 
excellent collections of coloured landscape pictures, published in both a large and a 
small size by Hélzel in Vienna, and giving a really scientific representation of the 
various types, would be of great use; the collection only requires to be further 
completed. As to books, I should especially recommend the reading of original 
descriptions of travels. Our youths do not read enough of those charming and 
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deeply impressive and highly instructive records of travel of which all literatures— 
and especially the English literature—possess such a wealth, especially from the 
last century and the beginning of the present. They ought to be selected, re- 
printed, and widely circulated. So also such classical works as Humboldt’s 
‘Ansichten der Natur,’ Ritter’s monographs upon the camel, the tea-tree, and his 
lectures on general Erdkunde, and the like. We are too much afraid to give to our 
youths such works as they are not yet prepared entirely to understand; while it is 
exactly from such works that they are most liable to draw the poetical love of 
Nature, the desire of knowing more about her mysteries, the very dim light with 
which some parts of the work are surrounded, awakening the thirst of further 
knowledge, and surrounding Nature with the poetry which led our best naturalists 
to their researches. 

Ihardly need to insist upon the necessity of promoting practical work and experi- 
ment by all possible means, and need only mention how much is achieved even 
now by some modest physiography teachers in this direction. In some schools 
actual experiment on a modest scale is performed in order to explain various features 
of the Earth’s surface, and immense interest is awakened in the classes when the 
origin of mountains is shown by means of strata of clay, or when the origin of 
valleys is illustrated by heaps of sand; or weather charts are compiled from data 
given in the daily papers; or records of meteorological instruments are kept by the 
pupils; or, again, the routes of Arctic expeditions are traced on maps from the data 
given in the traveller’s record; while in other schools rough orographical models are 
made out of clay. The importance of such work, and its stimulating and educa- 
tional effects are so evident, that I need not further insist upon this subject. 

And, finally, a good deal could be done in the way of travelling, even with all 
the obstacles which are put in the way by railroad and hotel expenses. Young 
people are not extravagant in their requirements, and can travel with little outlay. 
Moreover, a good deal in the way of reducing expense could be done by a sort of 
federation of schools for this special purpose. In fact I do not see why, during 
the Easter holidays, the boys of a London school wishing to visit the Lake district, 
could not go and hang their hammocks in some school building in Cumberland 
for the holiday week. A great deal in this direction is already done in Norway 
and in Caucasia. Schoolboys’ travels are a regular feature of education in both 
countries, and the amount of valuable materials gathered by the boys of the upper 
classes of the secondary schools, and especially by the pupils of the teachers’ 
seminaria of Caucasus, as well as by such schoolmasters as have the chance of 
staying in remote and unexplored mountain districts, can be seen from the excellent 
year-books recently published by the School Administration of Caucasia. 

It is also evident that similar excursions, and even more distant journeys, ought 
to be a regular part of university education. Summer excursions like those 
which are made at the summer meetings of Messrs. Geddes and Thomson at 
Edinburgh, cannot be too warmly recommended. They certainly will contribute to 
develop a taste for geography in the schools, and they will widen the knowledge 
of those who may later on become teachers. But this brings me to university 
education. 

In relation to this, I cannot too much insist upon the fact that the best and the 
surest means for raising the standard of secondary education in any subject is to 
raise the standard of university education in the same subject. In thousands of 
ways, direct and indirect, it is the university which affixes its stamp upon the 
education of a country. It is the high standard of university education in Germany, 
and the considerable numbers of young men receiving university education, which 
have so immensely improved the secondary education in Germany, not only by 
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providing the real schulen and gymnasia with good teachers, many of whom love 
their own subject, but also by creating a whole literature of excellent text-books, 
of reviews of science in all its branches, accessible to the most modest purse; 
of popular reviews and popular books, of reviews for promoting lecture and labora- 
wory experiments in the middle-class schools; of cheap atlases, which other countries 
have to reprint as they are unable themselves to produce anything as good or as 
cheap, and soon. All the luxury of appliances for geographical education which 
we have admired at the Geographical Society’s Exhibition, and can now study at 
our leisure at the rooms of the Teachers’ Guild in London; so also the flood of 
thoroughly scientific popular literature and the flow of science into industry which 
we now see in Germany, are the direct outcome of her university education. Austria 
is another instance in point. The presence of Professor Penck at Vienna has 
given that wonderful impulse, both for exploration and in education, which we 
now admire in Austria; and the generation of students working under Dr. Penck’s 
guidance will undoubtedly mark a new departure in the development of geography 
in the country. If Oxford had had fifty years ago a Ritter occupying one of its 
chairs, and gathering round him students from all the world (Elisée Reclus went on 
foot to Berlin to follow his lectures), it would be this country, not Germany, which 
would keep now the lead in geographical education. 

Each science must be taught in concentric, ever-widening circles. So it must 
be done with geography. The student who has learned the fundamental facts in the 
middle school, and has been accustomed there to scientific methods of reasoning, 
will have a wide series of new questions developed before him in the University. 
He will have to study, and partly aid in the discovery of, the Jaws which determine 
the different features of the Earth’s surface—for there are such laws; the laws of the 
plateaus, the plains, the continents; the laws of distribution of land and sea; the 
laws of spreading and inter-penetration of floras and faunas; the laws of the circula- 
tion of the hydrosphere and the atmosphere ; the laws of the growth and migrations 
of civilisations. 

It is evident that independent research must lie at the very foundation of all 
studies. No matter how restricted the domain explored by a student, no matter which 
branch of science he has chosen, personal exploration and personal work, in contact 
with free Nature, develop the young man’s or woman’s intelligence incomparably more 
than years of study from books, or even in the laboratory. All men of mark whom 
I know, or knew, among geographers, have had the opportunity of doing such indepen- 
dent exploration in their early years; while it is to distant voyages that this country 
owes Darwin, Wallace, Hooker, and so many others of her glories. 

It seems astonishing, therefore, that so little is being done in this direction 
especially in this country which possesses such an immense commercial fleet and 
so many pleasure-yachts. When one remembers the epoch-making explorations of 
simple Norwegian whalers who opened the Kara Sea and the North Siberian route 
some twenty years ago, or when one thinks of Scoresby, one cannot but ascribe to 
indolence the fact that scores of young explorers are not taken every year on board 
of the ships of this country cruising in all latitudes and longitudes. But there is 
much work to be done at home as well. And when I see the amount of useful 
information collected every year by the student explorers of Dr. Penck in Austria, 
or by Russian students in Russia, I cannot but think that the young naturalists of 
this country are extremely stinted in opportunities for research. The little that 
has already been done for furthering the study of geography in the universities is 
already bearing its fruits. But let university education develop freely in this 
branch, and you will soon see its effects reflected upon the whole of the secondary 
education given in this country. 
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I conclude as I began. My task was to express the desiderata of a geographer 
who sees in his science a powerful educational instrument, and treats it, in its higher 
stages, as a philosophical review of knowledge acquired by different branches of 
science. It now remains with the teacher to see which of these requirements is 
realisable at once, with the slender means at his disposal, and within his own range 
of action, and which must be left to the slow change of public opinion. 





LUIGI BRICCHETTI ROBECCHI’S JOURNEYS IN THE SOMALI 
COUNTRY.* 


Up till the memorable journey of the brothers James into the Ogaden country in 
1885, our knowledge of the interior of Somaliland was in the main derived from 
conflicting native reports. Quite recently a very considerable amount of geo- 
graphical exploration has been effected there by Italian explorers, some of whom are 
still in the field. Signor Robecchi, after a short visit to Harar, in 1888, crossed the 
maritime region between Obbia and Alula in 1890, and in the following year 
succeeded in traversing the whole of the country between the east coast, and Berbera 
on the Gulf of Aden. In the same year (1891), Baudi di Vesme, starting from 
Berbera, succeeded in reaching ime, a district on the upper Webi; whilst Ugo 
Ferrandi made his way to Bardera on the upper Jub. Further information of the 
highest interest is likely to be forthcoming from other Italian explorers still in the 
field. Prince Eugenio Ruspoli, who started from Berbera in June 1891, is reported 
to have arrived at Logh, on the Jub; whilst Captains V. Bottego and Grixoni, who 
left Berbera at the close of last year, have succeeded in reaching Ganana, above 
Logh. Captain Grixoni, in April last, returned to the coast (Barawa) and forwarded 
fresh supplies to his companion, who has thus a fair chance of “ settling” the Jub, 
the only African river of importance the sources of which have not as yet been 
discovered. Considering the great extent and importance of these Italian explora- 
tions, it is to be regretted that not one of the travellers named appears to have 
checked his itinerary,by astronomical observations. At all events, their reports, as 
far as published, give no indication of such observations having been made, and the 
position of Bari on Professor Dalla Vedova’s map has been adopted from the map of 
Mr. James, who determined its latitude. 

Signor Robecchi started on the first journey which we propose to deal with, in 
1889. The Italian gunboat Voléurno landed him at Obbia on April 8th, 1890. He 
met there with a friendly reception on the part of Sultan Yusuf Ali. Obbia is a 
poor place, with an open roadstead. ‘There are two stone houses and thirty- 
three huts. 

Leaving Obbia for the north, the explorer crossed the sandy dunes, which fringe 
the coast and, keeping at some distance from it, traversed a region of nummulitic 
limestone, covered here and there by sandy ridges, generally bare, but not lacking 
localities affording rich pasturage. Water can be obtained everywhere by digging ; 


* From the Bollettino of the Italian Geographical Society, 1891, pp. 265-286, 
801-828; 1893, pp. 355-384, with maps by G. Dalla Vedova. Compare also the 
“Itinerario del Viaggio da Obbia ad Alula’ and ‘Tradizioni storiche dei Somali 
Migurtini raccolte in Obbio dall’ Ingegnero L. Robecchi Bricchetti (sic),’ published 
by the Italian Foreign Office, Rome 1891, Our sketch-map also shows Captain 
Swayne’s route to {me. 
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and along the coast there are numerous wells. Gigantic ant-hills of grotesque shape 
form a conspicuous feature of the landscape. 

On nearing Ras el Khail a camp was formed on a vast plateau, where kraals were 
numerous and game abundant. Signor Robecchi paid a visit to Illig, on the coast. 
It occupies the bottom of a natural harbour, shut in by cliffs, and is inhabited by 
‘about two hundred Isa Darod and Mahra Arabs from Sokotra, whose huts are 
scattered along the beach, or perched upon the rocks. This place carries on a 
considerable trade, exporting annually from fifteen to twenty thousand sheepJand 
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goats, fifty tons of butter, as also dried or salted sharks, of which about four thousand 
are caught every year. 

Crossing the Kulule, a perennial stream, and a succession of limestone ridges, 
supporting a rich vegetation, and frequented by game, Signor Robecchi, on June 
20th, entered the famous Wadi Nogal. It presented itself as a broad vale, bounded 
by hills, and traversed by a stream of limpid water, which only in places disappears 
below a bed of sand. This favoured valley separates the southern Somali country, 
which is comparatively level, from the more hilly northern Somali country. 
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Crossing a succession of wadis and torrents, separated by plateaus of limestone 
or clayey soil, quite adapted to the cultivation of durra, and abounding in acacias 
and aromatic plants of every kind, Signor Robecchi reached the district of Bandar 
Bela, near the mouth of Wadi Darimo, and not far from Ras Maaber, There are 
here three villages with about a hundred huts. The inhabitants export dried 
shark, butter, sheep, and goats, as also mats, cord, and wicker-baskets of their own 
manufacture. 

The Yiber, an outcast people, live in the interior among the Isa Mahmud. 
Several curious customs are observed with respect to them. The first Yiber who 
arrives in a kraal after the birth of a male child is presented by the parents with 
some cotton-stuff, a sheep or a goat, in return for which he presents the baby 
with a wooden amulet, to be worn round the neck. A similar exchange of presents 
takes place on the occasion of a marriage. Still another outcast people was 
observed by the Italian explorer. They live along the coast, dwell in mat-huts, 
carry no arms, have no boats, and subsist on crustacea and stranded fish. These 
people have no traditions; they are not negroes, Gallas, or Somalis, but speak the 
language of the last, and appear to be a remnant of the Ichthyophagi of the 
ancients, Further evidence of a race which in a bygone age inhabited this coast is 
presented in numerous so-called “ Galla graves,” which are built up of unhewn stones 
without mortar, and have the shape of tumuli, nuraghi, cubes, or parallelepipedons. 
The tumuli, or nuraghi, have a diameter of about 10 feet, and rise to the same 
height. Signor Robecchi was assured that in one of these “graves” there was 
found the skeleton of a man who must have been 64 feet in height. 

The route from Bandar Bela to the northward led through a difficult country, 
and past numerous conical and table-shaped hills. The vegetation included 
tamarisks, aloes, and superb oleanders, and game abounded. On the sixth day 
the explorer reached Wadi Jael, which enters the sea to the west of Ras Hafun, 
and proceeding northward, at no great distance from the coast, passed the villages 
or districts of Handa, Binna, Bandar Jedid, and Bargal. Of these villages Handa 
is the oldest. It has about four hundred inhabitants, and exports annually about 
five hundred sacks of frankincense, besides mats, &c. Binna is inhabited by Mahra 
from Sokotra; Jedid (“‘newland”) was only founded in 1886, whilst Bargal was 
established about thirty years ago, and now boasts of three stone houses and a 
school. 

Ultimately Signor Robecchi crossed the hills at the back of Cape Guardafui, 
the stony soil of which supports an abundance of aromatic plants, and on 
August 11th he arrived at Alula. He remained there twenty days, the guest of 
a son of Yusuf Ali, of Obbia, and then returned home by way of Aden 

The climate of the region thus traversed for the first time by a European, is 
described as agreeable, and Signor Robecchi considers that his countrymen might 
profitably engage in a trade in myrrh, frankincense, aloes, and other products 
yielded by the country. 

On January 14th, 1891, Signor Robecchi left Europe, bound for the third time 
for Somali Land. He intended to land at Obbia, but the heavy sea prevented this, 
and he was thus compelled to go on to Zanzibar. After some misadventures he 
found himself at Mukhdisho (Madisha), The governor of Shangani was favourable 
to his projects, but the people of the Somali quarter (Hamarwen) were as strongly 
opposed to them, and a hostile collision took place. Blood was shed, but blood- 
money was duly paid, and at last, on April 23rd, Signor Robecchi was able to take 
his departure. On the very same day he had another fight, near Warshekh, but 
he happily reached El Adhale (Itala), the first station established by the Italians 
in the Somali country. Thence he kept to the vicinity of the coast, as far as 
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Elhur, a small place belonging to the Sultan of Obbia. The road followed thus 
far had not proved attractive. All was low and sandy, with poor thorn scrub, 
relieved only occasionally by a few patches of verdure. At Endanane the aspect 
of the country improved, and between Elhur and Hamara the path led over fertile 
hills, abounding in aromatic plants, and past fields of durra, beans,’ and cotton. 
At Hamara there are several small salt lakes. 

Turning back to the coast, Signor Robecchi reached Obbia on May 20th. His 
reception by the Sultan was most cordial, but he strongly objected to his visitor 
going inland. In the end, however, Signor Robecchi was able to depart with 
sixteen camels, two hundred goats, and thirty-four men, making straight for the 
Webi. He crossed the country of the Merehan, who are Mohammedan fanatics 
and glory in killing an infidel. Their country is a tableland, lying between 
1500 to 2000 feet above the sea, and covered with a dense growth of mimosas, 
acacias, and other aromatic and resinous plants---a very ‘sea of verdure.” In the 
centre of this country, near the wells of Sinadogo, there lies a small lake, embedded 
among the most luxuriant vegetation. The country swarms with game of every 
description, including rhinoceroses, elephants and lions, giraffes and zebras, leopards 
and antelopes. 

On reaching the Webi, Signor Robecchi once more found himself among 
friendly Hawiya. This river traverses a broad plain, and after rains it grows to 
a width of 300 feet, and its brownish waters rush along with great violence. Both 
crocodiles and hippopotami are found in it. The Adoni, who dwell on its banks, 
are the freed slaves of the Karanle Somalis, and cultivate cotton, sesame, durra, 
beans, and melons. 

At Barri, Signor Robecchi came upon the route followed by Mr. James. It was 
his intention to follow the Webi as far as Harar, but the hostilities between the 
Karanle and Amaden compelled him to proceed to Faf and up the Fafan Torrent. 
At Warandab, on August 11th, he met Prince Eugenio Ruspoli coming from the 
north, and soon afterwards he reached Een, a great religious centre of the Somali 
country, and the seat of one of the most powerful sects (tarika) of the Moslems. 
These sectaries occupy quite a number of “ houses” along the Benadir Coast and 
the Webi. They own much land and cattle, and exercise a great influence. 


From Een Signor Robecchi proceeded by way of Milmil to Berbera, where he 
arrived on August 30th, 1891. 
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Educational Lectures.—As will be seen from the prospectus inserted 
in the present number, Dr. H. R. Mill, the Society’s Librarian, will give 
a course of twelve Educational Lectures at the London Institution, 
Finsbury Circus, on successive Tuesdays, at 6 P.m., beginning on 
October 3rd. Readers of the Journal are requested to assist in making 
these lectures known as widely as possible. 


EUROPE. 


Survey of Windermere.—In the beginning of September Dr. H. R. Mill 
and Mr. E. Heawood spent five days in completing the sounding of Windermere. 
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Their work on the other large English lakes was referred to on p. 165. Winder- 
mere is the largest of the English lakes, being more than 10 miles in length, and 
in some places over 1 mile in breadth. Eighty sections were made in order to 
determine the direction of the contour lines of each 50 feet of depth, the total length 
of these sections being 36 miles, and the number of soundings taken amounting to 
eight hundred and sixty, the work involving the hauling of 15 miles of line. 
Superficially Windermere is divided into three clearly distinguished parts. The 
northern division is 4 miles long, on the average about } mile wide, and contains 
only a few small islands near the shore. On the west side the coast is usually 
entire, but on the east facing the prevailing wind it is much eroded by wave action. 
This stretch is the deepest, the greatest sounding obtained being 219 feet. There 
is reason to believe that the maximum depth may be 20 or 30 feet greater, but if 
so the patch where such depths occur must be very small indeed. The area deeper 
than 200 feet measures 1 mile by }, and the area below sea-level (the surface of the 
lake stood at 129 feet) was a long strip 3} miles long and averaging } mile in width. 
The central division is 1 mile long and 4 mile wide. It is divided by Belle Isle into 
two narrow channels, and the water in each channel is less than 25 feet deep for a 
distance of $ mile. A fall of level of about 16 feet would uncover a ridge cutting 
the lake into two parts. The southern division is long, narrow, and tapering. The 
average width is 4 mile, the length about 54 miles. The greatest depth found here 
was 144 feet. If the surface were lowered to sea-level this stretch would show two 
shallow lakes; the northern one, 34 miles south of the end of the sea-level contour 
in the northern division, measuring 1 mile in length and 3 mile in average breadth ; 
the southern, 4 mile away, being 4 mile long and } mile wide. A large proportion 
of the bed of Windermere is covered by stiff plastic clay, white, pink, or brown 
in colour, and all the rocky promontories and islands show unmistakable marks 
of ice-action. Temperature observations of great interest were made in the lake. 


Physical Observations in the Skagerrak.—Professor Otto Pettersson of 
Stockholm has sent us a few notes of the work done on the physical conditions of 
the water in the Skagerrak this autumn which are very interesting when compared 
with those obtained by Mr. H. N. Dickson at the same time in the North 
Atlantic. The Swedish Hydrographic department, for which Professor Pettersson 
acted, made observations in the Skagerrak near the end of the channel of very 
deep water which runs round the west and south of Norway. By means 
of Professor Pettersson’s new non-conducting water-bottle it was found possible 
to determine the temperature with certainty to j,th and approximately to ;}5th 
of a degree centigrade (say j4th and 4th of a degree Fahrenheit), and to 
detect small maxima and minima at great depths which could not otherwise 
be satisfactorily determined. The observations showed that the Norwegian Deep 
contained a mass of water at the temperature of about 42°°5 Fahr., on the 
surface of which floated a layer 10 fathoms thick with an average temperature 
ef 54°. To illustrate the abruptness of the transition from the warm upper layer 
to the cold mass it is sufficient to point out that the water at the surface was 
19° Fahr. warmer than that at the bottom (360 fathoms), and that 14° of this 
change occurred between the depths of 5 and 10 fathoms. A precisely similar 
arrangement was found in 1890. It is interesting to note that this is identical 
with the arrangement of summer temperature in a deep freshwater lake but quite 
different from that of the sea-water lochs of the west of Scotland. Danish 
cbservations were made simultaneously with the Swedish, and the German 
authorities also took part in the work, Professor Kriimmel of Kiel making a series 
of observations in the Western Baltic. The great want in order to arrive at a 
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correct knowledge of the seasonal conditions of the sea on the west of Europe is 
now a series of winter observations, and these Professor Pettersson has arranged for 
in the Skagerrak. 


Glacial Action near the Lake of Constance.—In Globus (Bd. lxiv., 
No. 6), Dr. Sieger, of Vienna, gives an account of a geological excursion in 
connection with the Geographical Congress at Stuttgart. The route followed was 
from ‘Biberach to Schaffhausen, covering a region on the outskirts of the Alps 
which presents peculiar features from the complicated action of the old glaciers of 
the Rhine and the Lake of Constance. The excursion was made under the 
guidance of Professor Penck, who surveyed the district during 1891 and 1892, and 
some of whose results have not hitherto been published. Interest centres chiefly 
round the evidence of the occurrence of three glacial periods instead of the two 
usually assumed, the formation of lakes during the last ice-period, and their relation 
to the Lake of Constance, and, finally, the great variety of channels for the escape of 
glacier water and water confined by ice. 


Geographical Names in the Iberian Peninsula.—Professor Adam 
Kristoffer Fabricius in two memoirs intended for an international Congress of 
Orientalists to have been held in Lisbon last year, describes the first invasion of 
the Scandinavians or Norsemen into the Spanish Peninsula in 844 according to 
Arab narratives, and indicates the acquaintance which the Scandinavians possessed 
of that country up to the eleventh and thirteenth centuries according to the Sagas 
and written documents of the northern peoples. The chief records are those 
of the travels of St. Olaf from 1013-1015, of Sigurd in 1107, both en route 
for the Holy Land; and of Bishop Peter de Hamar and Andrew Nicolasson, who 
accompanied the Princess Christina, daughter of Hako of Norway, to the Court 
of Alphonso X. of Castille, in 1256-1273. In those memoirs Professor Fabricius 
puts on record, or corrects, many geographical names. Of Latin Hispania the 
Norsemen made Yspania, Spania, Spanialand, Span, Spdnaland, Spdnland, 
Spaniénd, thus designating all the Iberian Peninsula except Galicia or Galizuland 
or Jakobsland, land of St. James or of the Apostle Saint Jago. Far designates 
Ferrol, Tég, the Tagus. The names of Ringsfjérdr, Grislupollar, Vilhjdlmbaer, 
Tetlafjirdr, Seljupollr, Gunnvaldsborg and Karlsd, must be sought for, according to 
Professor Fabricius, not on the west coast of France but on the coast of Spain. 
Ringsfjérdr would thus be in the Bay of Biscay. Grislepolle would be Castropol 
in Asturia; Vilhelmsby, Villamea,'to the north of the River Eo; Tetlafjirdr the 
Bay of Betanzos or Flavium Brigantinum in the south east of Corufia; Seljepoile, 
Guardia or Cilenorwm, at the mouth of the Minho; Gunnvaldsborg, Tuy, destroyed 
by Olaf. Karlsé is Gades, Gadis, Cadiz, from Karl “the man,” after the 
9-foot statue that so greatly impressed the Norsemen in the country of the 
Bldamenn or unbelieving Moors, not far from Njérvasund or Narvése. This name, from 
Njirfa, Njérva, Nérvasund Nor (Anglo-Saxon, nearn; English, narrow), is applied 
to the Straits of Gibraltar, also called Stélpasund, Erkiles Stélpar, columns of 
Hercules. Valland is sometimes the Low Countries, at other times the Kelt country, 
more particularly Normandy in France. Lisbon is Lissibon and Aljezur or Alcacer- 
do-Sal, Alkassi or Alkassa. Serkland, or the “ country of the Saracens” may be the 
north of Africa or Andalusia. Formintera, Ivitza, Manérk, the Balearic Islands. 
Savre is perhaps Sarrasin, to the south of Burgos, designated Byrgs; Vallident or 
Valdelikt, Valladolid; Tillet, Toledo; Sibillia, Seville. The Arab writings studied 
by Professor Fabricius, and the geographical denominations used therein, are better 
known, Thus Sidona or Shidunah, is the present Medina Sidonia, but it was 
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also called Palestina, as Hispalia or Ishbilia (Seville) was sometimes called Emessa 
and Damask—celebrated Oriental geographical names being often transferred to 
western places, 


Linguistics of the Caucasus.—Baron Uslar’s great linguistic work on the lan- 
guages spoken in the Caucasus continues to appear. The fifth volume, devoted to the 
Khyurkilin language, is now out at Tiflis. This language is spoken in the district 
of Darghi and the highlands of Kaitak, and has many dialects, of which the Khyur- 
kilin dialect has been studied by the late Baron Uslar. His work contains a detailed 
grammatical sketch of the language; its phonetic peculiarities are described, 
with many examples, and its different parts (nouns, adjectives, etc.) are treated 
in turn. Many proverbs, fables, anecdotes, tales, and songs (with a Russian 
translation) are given next, and the work is concluded by a vocabulary, with 
indications relative to kinship with other languages spoken in Daghestan. 


Coast Changes in South-west Schleswig.—The remarkable changes which 
have taken place within historic times on the coast of Schleswig, north of the mouth 
of the Eider, are the subject of an article in Petermanns Mitteilungen (1893, 
No. 8), by Dr. R. Hansen, who traces the course of these changes from about 
A.D. 1200, the earliest date for which definite information is available. The chief 
authority for this period is the cartographer, J. Meier, who described the condition 
of North Friesland in the year 1240, and whose work has been dealt with by many 
commentators. Of earlier changes all that can be said is, that the fen-lands 
beneath the edge of the “ Geest” of the mainland had been in process of enlarge- 
ment by the formation of islands and sandbanks, and the silting up of channels, 
aided by the imperfect system of dykes by which the inhabitants joined island to 
island for the protection of their settlements. At the date mentioned the most 
characteristic features were :—(1) The much larger extent of the island of Nordstrand 
(north of the Eiderstedt Peninsula) than at the present day. This island, with 
others separated from it by narrow channels, covered the greater part of the area 
now occupied mainly by sandbanks and flats uncovered at low water, with merely 
the scanty remnants of the earlier land in the form of the present islands of 
Nordstrand and Pellworm; a narrow channel probably separated the main island 
from the continent, which was fringed by low land not enclosed by dykes; (2) The 
main channel of the Eider, joined with that of the Hever and smaller streams, then 
debouched north of the Eiderstedt Peninsula which it separated from the mainland ; 
(3) This latter was at that time separated by narrow channels into four distinct 
islands. These as well as those before mentioned were all occupied by settlements, 
the oldest, especially in Eiderstedt, being placed on the sand-dunes and patches of 
“Geest” which occurred in parts. The subsequent changes seem to have been 
heralded by the formation of a channel in the 14th century, cutting off the south- 
east portion of Nordstrand, which soon became the main channel of the Hever, the 
southern one now beginning to silt up. The greatest catastrophe, however, was 
that ascribed with most probability to the year 1362, at which time, owing to the 
decimation of the population by the “black death,” the dykes had been neglected, 
and an invasion of the sea resulted, overwhelming a large area north-west of 
Nordstrand, as well as the central part of the latter to the south, leaving the island 
in ithe form of a horse-shoe. The southern islands in the main escaped this 
catastrophe, and the process of joining them by dykes and filling up the channels 
proceeded, until in time they became united, while the old northern channel 
of the Eider was dammed up and much land near it reclaimed, so that by about 
1634 the Eiderstedt Peninsula had assumed very nearly its present form. In the 
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year just mentioned, the second great catastrophe overwhelmed Nordstrand, again 
owing to the insufficiency of the dykes, due partly to their insecure foundations, and 
partly to the want of combination among the inhabitants. Of these over six 
thousand perished, many of the survivors emigrating, so that too few remained to 
repair the damage. The only remaining settlements were those on the present 
Island of Pellworm, though soon afterwards settlers from Holland and Brabant 
occupied the small remaining part of south-east Nordstrand which still bears that 
name. The subsequent changes have been unimportant, and the present dykes 
are of a much more substantial character, and such as, if formerly in use, would 
have saved the country from the catastrophes to which it was subject. The 
different stages are clearly illustrated by a series of maps. 


ASIA. 


Emigration to Siberia and Navigation on its Rivers.—According to 
the Russian Official Messenger, the emigration from European Russia to Siberia has 
lately been increasing as follows. The number of immigrants who have passed 
through the government of Tobolsk was :— 


1885 .. .. .. 9,680 persons 1889... .. .. 30,140 persons 
| ree | eae | 1890 .. .. .. 96,000 ,, 
1887 .. .. «- 18,910 ,, IGOR 4. 1s oe COO ,, 
1888 .. .. .. 26,129 ,, | 1892 .. .. .. 100,000 ,, 


A certain number of emigrants take moreover the southern route, vid Orenburg. 
As to the transport of goods by the steamers which ply between Tyumefi (the 
terminus of the Ural railway) and the chief towns of South Siberia on the Obi 
and the Irtysh, the traffic did not exceed 40,000 tons in 1886, It has been steadily 
increasing since, and attained 97,000 tons in 1889, 145,000 tons in 1891, and 
258,000 tons in 1892, the total traffic on the rivers of west Siberia being over 
320,000 tons. ‘The first steamer began to navigate in West Siberia in 1844, and 
it remained single till 1854. There were, however, ten steamers in 1860, twenty- 
two steamers in 1870 thirty-seven in 1880, sixty-five in 1890, and one hundred 
and two steamers, with two hundred barges and boats, in 1893. The old-fashioned 
steamboats are disappearing, the tendency being to have powerful tug-boats (150 
to 250 horse-power) with full accommodation for passengers. The freights are, 
however, still high, and attain twenty to twenty-five copecks (5d. to 64d.) for the 
pud (36 Ibs.), and for a distance of from 1800 to 2000 miles—that is, they are six 
to seven times higher than on the Volga. 


AFRICA. 
Mr. G. F. Scott-Elliot’s Expedition to East Central Africa.—Mr. 


G. F. Scott-Elliot, M.a., F.R.s., has started on an expedition to Uganda for 
the purpose of investigating the botany, geology, and natural history, of East 
Central Africa. His intention is to travel as rapidly as possible to the Victoria 
Nyanza (whence he hopes to pay a flying visit to Mount Elgon), and after a short 
rest by the lake to proceed at once to Ruwenzori Mountain. He hopes to spend 
several months in this mountainous district, and to obtain as complete a know- 
ledge of the geography and natural products of this interesting region as time and 
funds will permit. The Royal Society have given a grant of £350 for two years 
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towards the expenses of this expedition, and the Royal Geographical Society have 
lent instruments which, it is to be hoped, will enable him to produce some useful 
work, The expedition will probably extend over eighteen months to two years, 
but the time taken will entirely depend on the expenses which will be required 
for the journey. 


Progress of Mr. Astor Chanler’s Expedition.—The following letter, 
dated Daicho (eastern slopes of Jombini Range), June 21st, 1893, and addressed to 
the Directors of the British East Africa Company, has been received from Mr. 
Chanler: “Since writing to you in March my expedition has been unable to pro- 
ceed further than this point. The stay at Hameye proved disastrous to my beasts 
of burden. All camels died at or near Hameye. I lost there thirty-three donkeys, 
ten head of cattle, and many goats and sheep. The climate seems utterly unsuited 
to animals. By throwing away many loads I managed to reach this place in time 
to prepare for the rainy season. The rains were not heavy, and lasted but five 
weeks, I arrived here with seventeen donkeys only. These soon died of a disease 
which appeared similar to tetanus, and unfortunately gave it to some thirty of the 
donkeys I purchased from the natives. I now have forty donkeys, but fear that 
they will die before they can be of much service. Swahili caravans coming 
from the north report absolute starvation, so to get safely on I shall need many 
beasts of burden to carry food. ‘This letter is taken to the coast by some of my 
men whom I have sent to buy donkeys and engage men. I fancy they will be 
gone three months. This time I shall employ in going to the north with Lieu- 
tenant von Héhnel and sixty-five men to try and buy donkeys and camels, and to 
explore the Rendile country. We expect to reach these people by following the 
General Matthews range to Marsabit. They are said to possess many camels, but to 
be unfriendly to traders. From what little information I can gather concerning 
them, they appear to be akin to the Somalis, but at war with them. During my 
absence I shall leave my servant here with sixty-five men in a strong zariba. Our 
stay here has been disagreeable to us, but I hope of benefit to your interests and to 
the interests of civilisation in general. I enclose a sketch of the Jombini Range 
made by Lieutenant von Héhnel.* By looking at this sketch you will see where we 
are now encamped, and understand more clearly what I have to tell you concerning 
the range and its inhabitants. When we crossed the range in February we had 
sharp fighting with the Wamsara, and some difficulty with the Waembe. The 
Daicho are dependent on the Waembe for much of their food-supply, and being 
much inferior to them in numbers are in some way subject to their influence. 
When we reached here in March the Daicho were friendly enough, but gradually 
became colder and finally stopped selling us food. This led to negotiations with the 
Waembe, which have lasted some six weeks, but have now ended in a most satisfac- 
tory manner. All donkeys come from either the Waembe, Wajanji, or Wamsara. 
By using the Daicho as middlemen I managed to get a few donkeys; but they died 
as fast as I bought them. I finally sent my servant to negotiate directly with the 
Waembe. He has lived for the last three weeks in their country with forty men, 
and succeeded in buying forty donkeys. I have tried ever since arriving here to get 
into close relations with these people, but they held aloof. They did not molest my 
servant, and soon brought donkeys and a little food; but their attitude was not 
friendly. Some ten days ago Lieutenant Héhnel and myself went to these people 
and summoned a gathering of the elders for the purpose of making a treaty. Now, 





* See map, Geographical Journal, June 1893. 
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the people inhabiting the Jombini are governed by the elders or married men of 
their several tribes. They have no supreme head with whom we can deal. Each 
man who has been married three years, and owns a few goats and sheep has as much 
to say concerning the business under discussion as any other. Under these condi- 
tions you can imagine what our difficulties have be: many discussions we 
made blood brotherhood with the Waembe. ~ asted at the native function in 
person, and agreed with this people on behalf. 11 Europeans and Swahili traders 
to be their friends, they on their part promising never to molest Swahili traders 
and to always welcome Europeans. This is not much, but it is something. Hereto- 
fore the Waembe have always joined the Wajanji and Wamsara in their attacks on 
caravans. They have been the dread of the Swahili traders. I hope in future they 
will prove friendly. The most influential man on the range is a medicine man 
named Don y tuli mono vai Maré. He is a Diania, but his commands are listened 
to, to a certain extent, by all the neighbouring tribes. He sent a representative to » 
the treaty-making, and has received a substantial present from us. He refuses to 
see us, however. Now that the ice is broken by the Waembe, I hope that all 
the tribes will come into the treaty. The natives are so stupid and ignorant 
that we have been enabled to treat with them only on the simplest subjects. Such 
a thing as making a treaty on your behalf would have been impossible for two 
reasons; first, they would not understand the idea, and second, there is no one with 
whom to make the treaty. In the course of our stay here I hope to see Don y tuli, 
and perhaps then something can be done. The Jombini Range is such a beautiful 
and salubrious bit of country that it would be a pity if it is not made use of by you. 
The country is to my mind much more fertile and more beautiful than the slopes of 
Kilimanjaro, and Lieutenant von Hoéhnel says it possesses advantages over Kikuyu. 
I am sure it is healthy for Europeans, and the fertility of the soil is such that 
almost anything will grow here. I have sent to the coast for coconuts, mangoes, 
orange, and papaya seeds, and have instructed my servant to plant coffee here, and 
show the natives how to cultivate it. I hope the seeds will prove a success. I will 
write again in three months’ time, telling you the work of my expedition accom- 
plished in that period.” 


Middle Egypt from Ptolemaic Maps and Recent Surveys.—In a paper 
on the subject at the Nottingham meeting of the British Association, Mr. Cope 
Whitehouse said that the question whether the maps which accompany the text of 
Cl. Ptolemy, A.D. 150, were copied from originals extant in the eleventh century or 
were draughted by the copyists of the manuscripts, by plotting the positions given 
in the text, is of great importance. If there were original maps, contemporary 
with the Alexandrian geographer, or not later than the fifth century, then these 
copies furnish independent and trustworthy information as to those facts stated on 
them which are not found in Ptolemy’s lists of positions. This view has been 
maintained by the author of this paper since 1882. The map of Middle Egypt, 
1892, by the Ministry of Public Works, Cairo, and the line of levels given by 
Major Brown, “The Fayum and Lake Meris” (1892), run under his direction by 
Messrs. Joseph and Pini, furnish a crucial test. The section of 52 miles from 
Beni-Suef to the furthest trace of habitation in the north-west Fayum is nowhere 
above the level of the Nile, except in crossing the promontory of Dimeh—the 
island-pyramid in Meeris of Herodotus and Diodorus. It would be an island if the 
water in the Fayum stood at the level of +6 metres; high Nile being taken at 
about +30, and the present Birket el-Kerun at —48 metres. Noting the successive 
changes through which this region passed, as shown by its physical conditions, 
history, and archeological remains, it may be established with certainty that the 
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positions of the places mentioned by Cl. Ptolemy could not have been plotted on a 
map of the middle ages, nor on a map of ancient Egypt, reconstructed from the 
historical and geographical data of Herodotus (n.c. 454), Diodorus (8.c. 20), or 
Strabo (B.c. 24). Such attempted reconstructions by Linant and others were 
shown’; and the differences between them and Ptolemaic maps from manuscripts in 
Mount Athos, the Vatican, Milan, and Venice, and of Chrysanthus and Berlinghieri, 
and from the printed editions of Cl. Ptolemy were pointed out. The maps of Cl. 
Ptolemy represent his positions plotted upon a region whose relative areas of land 
and water only existed, as depicted, after the middle of the first century, and before 
the end of the third, of ourera. The paper was further illustrated by views on the 
line from Beni-Suef to that Temple, north of Dimeh, whose existence was first 
signalled by the author of this paper in 1882. The conclusion is that some, at 
least, of the maps accompanying the text of Cl. Ptolemy in medieval manuscripts are 
copies, more or less faithful, of maps drawn not later than the end of the third 
century, and that they are probably contemporaneous with the Alexandrian 
geographer’s text, a.p. 150. 


AMERICA. 
Rainfall Types in the United States.—The wide margin of uncertainty 


which accompanies rainfall measurements makes it necessary to receive all generali- 
sations involving absolute amounts with a good deal of caution. Where, however, 
comparative distribution only is concerned and the question becomes one of ratios, 
it would seem that in many climates fairly reliable results may be obtained from 
the averages of reasonably short periods. The most recent important example of 
this occurs in a paper by General A. W. Greely in the National Geographic Magazine 
(Washington), vol v., p. 45. General Greely finds that the rainfall of the United 
States can be divided, in respect of its distribution from month to month, into five 
simple types, and that these, taken along with one special composite type and 
others produced by combination or interference of the simple forms, account for 
the rainfall of the whole area. A simple type is defined as one in which the curve 
of average daily rainfall shows a single maximum and a single minimum for the 
year: a composite type as one where it exhibits double points of inflection. The 
chief simple types are as follows :— 

1. The “Pacific” type, dominating British Columbia, Washington, Idaho, 
Oregon, California, Nevada, and Western Utah: characterised by very heavy pre- 
cipitation in midwinter and an almost total absence of rain during the late summer. 

2. The “Mexican” type dominates New: Mexico, the trans-Pecos region of 
Texas, and probably all Mexico except the east and south: characterised by heavy 
precipitation after the summer solstice and a} very dry period after the vernal 
equinox. 

3 (And most important). The “ Missouri” type, dominating the vast agricul- 
tural area of the watersheds of the Arkansas, Missouri, and Upper Mississippi, and 
of Lakes Ontario and Michigan, also Oklahoma and Northern Texas: characterised 
by light winter rain, and the greater part of the yearly fall in late spring aud 
early summer. 

4. The “Tennessee” type, covering Tennessee, Arkansas, Mississippi, Eastern 
Kentucky, Western Georgia, and part of Alabama and Louisiana. Maximum fall 
in end of winter or early spring, minimum in mid-autumn. 

5. The “ Atlantic” type, covering the entire Atlantic watershed except New 
England, and extending to the basin of, the Upper Ohio. Maximum fall after 
midsummer, minimum in mid or late autumn. 

To these must be added a conposite form, not clearly arising from any 
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of them, the “St. Lawrence type ”—dominating the St. Lawrence Valley, and 
characterised by scarcity during spring and autumn, and heavy rain at the end 
of summer and beginning of winter. 


AUSTRALASIA AND PACIFIC ISLANDS. 


Queensland Floods.—Before the Queensland Branch of the Royal Geographical 
Society of Australasia a paper was read in May last by the Hon. A. C. Gregory, 
the President of the Society, “On the Brisbane River Floods,” of whose occurrence 
in February last some account was given in the March number (p. 239), based on 
the telegraphic reports then received from Brisbane. “The serious injury,” Mr. 
Gregory says, “to property in the city which resulted from the recent floods in the 
Brisbane River, indicates the desirableness of instituting inquiries as to the probable 
recurrence of similar visitations, and whether this flood has been of such an abnormal 
character as not to admit of being classed with periodical occurrences.” Since the 
first settlement of the colony, sixty-eight years ago, no flood of equal magnitude 
has occurred. “ But during the period of the floods the rainfall,” he continues, 
“though equal to the maximum observed on several previous occasions, was not 
materially greater per diem than had been recorded in previous years; and it 
was more in consequence of the longer duration of heavy rain over the whole 
of the watershed of the river that the greater rise of the flood waters is to be 
attributed. Taking our written history as a guide, the evidence is in favour of 
the conclusion that floods of the height of the last are of infrequent occurrence.” 
An examination of the geological conditions of the area now known as the 
Moreton District, indicates that the Brisbane River did not in the latter part of 
the mesozoic period enter the sea where it now does. In the cretaceous period 
the sea extended to the foot of the range on which Brisbane partly stands. 
At the close of this period extensive volcanic action took place, during which 
the “disturbance of the surface level of the district was excessive. The ocean 
receded, and the waters of the Brisbane Valley being pent back, burst through 
the coast range, and cut its channel along its present course. . . . There is 
conclusive evidence that for a long time the relative level of the sea was about 
80 feet” below what it is at present, and that it existed so for a long period. 
“Then a change of elevation brought the ocean level to some 20 feet or 30 feet 
above that which now exists. . . . Then another change of level occurred, and the 
ocean retired to its present position.” This condition has remained for a long 
period. From an examination of the successive deposits of river silt over the 
Devonian schists on the banks of the river above the city, it is easy “to trace the 
height to which former floods have covered ” their “rocky declivities.” How many 
floods there were it is not possible to determine, “‘ but the number of those inunda- 
tions which rose to within 10 feet of the last flood must have exceeded fifty; and 
half of this number reached the same height as the flood of the present year, when 
the water rose a few inches above the upper limit of the river silt drift.” It there- 
fore did not materially exceed former great floods. The short grass, and the less 
obstructed courses of the river and its tributaries now, as compared with the surface 
vegetation and choked river-courses of former periods, contribute to the more rapid 
rise of the water near Brisbane; but this “is not likely to be more than a small 
factor in the total result.” Mr. Gregory finally discusses whether any measures can 
be adopted for precaution against future floods. He finds that ‘‘ we are limited to 
such measures as may be applicable to individual cases, such as the erection of bulk 
stores, beyond the influence of floods ; and in those cases where storage within the 
limits of inundation is unavoidable, provision should be made for the quick removal 
of goods from the ground floors to the upper floors.” 
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The New Hebrides.—A note on these islands is given in a recent number of 
Petermanns Mitteilungen, by Count Lanjus, who had previously contributed 
sketches of other parts of the Pacific visited by him. The fact that this group has 
been the last in that ocean to be brought under European influence is due, he says, 
to its unhealthiness, arising from the decomposition of the coral, and the malarious 
exhalations from the unusually thick layer of humus. The great fertility of the 
soil, however, makes the group worth developing, and its possession must sooner or 
later be settled between Franceand England. The English missionaries are regarded 
by the writer as political agents. The island of Annatom (Aneityum), where they 
have worked longest, is now Christianised, and the inhabitants carry no weapons. 
The Europeans number forty, principally engaged in wood-cutting ; but some, too, 
in the collection of copra. The French New Hebrides Company, which owns 
plantations on several islands, has lately shown increased activity. Attention is 
paid chiefly to the cultivation of coffee. The Melanesian inhabitants compare 
unfavourably with the Polynesians. They are suspicious and revengeful ; but the 
outrages committed on white men are mostly the result of the unscrupulous conduct 
of some of the latter. Unlike the Polynesians, they usually build their houses— 
wretched structures, mostly open on one side—away from the sea. The tribes are 
constantly at feud with one another, and each has its own dialect. Though little 
inclined to work for themselves, the natives are much sought after by the labour- 
recruiting ships. ‘The efforts of the British authorities to restrain abuses are said to 
be of little effect, the employers treating the men as chattels, and Count Lanjus 
states that the three years’ contracts are seldom renewed. 


Icebergs at the Chatham Islands—In the Transactions of the New 
Zealand Institute for 1892, vol. xxv., p. 516, Mr. Alexander Shand places it on 
record that on October 28th, 1892, icebergs were seen in the northern part of 
Hanson Bay, in latitude 44° §., drifting under the influence of the tides. On the 
29th three more were seen, one off Owenga, and one outside Petre Bay. The former 
appeared to be between 160 feet and 200 feet in height, and 400 to 500 yards in 
length. On the 31st a large one was seen near the Horns (Whakahewa), estimated 
to be not less than 500 feet in height, as its summit towered over certain parts of 
the land. According to the natives, others—one over 900 feet in height—were seen 
drifting northward, through Pitt Strait. ‘The wind two or three days prior to the 
arrival of the bergs had been S. and §.-S.-W., very keen and strong.” 


Granite Rocks in the North Island of New Zealand.—In the Transac- 
tions and Proceedings of the New Zealand Institute, vol. xxv., p. 353, Mr. James 
Park, F.G.s., lecturer in the Thames School ‘of Mines, gives an account of the 
discovery of granite and gneissic rocks in the King Country. Till now, the absence 
in the North Island of the ancient palwozoic crystalline rocks, so widely and 
typically developed in the provinces of Otago and Nelson in the South Island, has 
been the subject of many interesting discussions among geologists. ‘‘ The oldest 
rocks hitherto known to exist in this island were certain hard splintery grey- 
wackes and slaty shales,” which “have generally been placed in the carboniferous 
period.” The exact locality of the discovery is situated on the left bank of the 
Mangaone Stream, about a quarter of a mile above its junction with the Turitea 
River, which falls into the Waipa River 4 miles south of Alexandra. The region is 
occupied by long low flat-topped ridges and spurs, composed of calcareous sandstones 
and clays of cretaceo-tertiary age. They are distinguished by the presence of 
seams of brown coal at the base of the formation, “ at the point where it rests on the 
old denuded floor of the country.” In ‘the”Mangaone Valley, “the calcareous 
sandstones are found tilted to the north-west at a low angle, and are seen to pass 
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downwards into an impure limestone, which, in its turn, becomes first gritty then 

pebbly, and immediately passes into a coarse conglomerate, composed principally of 

large rounded or sub-angular boulders of granite and hard somewhat argillaceous 

sandstone.” The granite fragments were mostly water-worn, but large angular 

blocks were found below the outcrop of the conglomerate, indicating the proximity 

of the granite in situ. From various facts adduced, it is inferred that this con- 
zlomerate “ accumulated on a broken rocky shore, being the detritus derived by a 
cretaceous torrent from the erosion and destruction of a wide land area, of which no 
trace now remains.” The former existence of a large land-surface in this region 
composed principally of granites and other crystalline rocks, fringed by a mantle otf 
middle and lower secondary rocks, is conclusively established. Mr. Park has little 
hesitation in placing these granites and associated gneiss and quartzite rocks as 
Silurian. ‘ Hitherto no granites,” he says, “or ancient crystalline rocks of any kind 
have been known to exist in the North Island, and this may be regarded as one of 
the most important geological discoveries of the last thirty years.” Mr. Park next 
attempts tu discover whether the occurrence of the recent (rhyolites and trachites) 
and the ancient (granite and syenite) acidic rocks in the same area is a mere 
coincidence, and the result of the operation of natural agencies; whether the belief 
that the molten magma of the Earth is really composed of upper lighter, and more 
acidic materials and lower, denser basic materials, which has been advanced to explain 
the supposed ejection of the acidic lavas first and the basic lavas last, here finds support. 
The oldest New Zealand sedimentary rocks are Cambrian, which have not been 
affected by contemporaneous igneous outbursts. In the Silurian period, the lava 
erupted was acidic, in the Devonian basic, and in the Carboniferous again acidic. 
From the Permian right to the Eocene period, there was a cessation of volcanic 
uctivity in New Zealand. ‘Towards the close of the Eocene, most violent volcanic 
outbursts caused many permanent modifications in the physical features of the 
country, aud probably caused the submergence of the great continental area supposed 
by Hochstetter to have existed off tlie west coast. Another great outburst took place 
in Pliocene times, resulting in the formation of Ruapehu, Tongariro and other of 
the northern volcanoes. In recent times, evidences of volcanic action abound. It is 
therefore evident that “there has been no succession whatever of acidic and basic 
volcanic products in this area.” 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 


The Zoo-Geographical Areas of the World illustrating the Distri- 
bution of Birds.—Dr. R. Bowdler Sharpe contributes to the August number of 
Natural Science a paper on this subject, illustrated by a coloured map delineating 
the regions into which he has divided the world, “I have been asked,” he says, 
“‘to tabulate the different regions, sub-regions, &c., of the world of which I spoke 
and which I illustrated in my recent course of lectures on ‘ Geographical Distribution 
of Birds, at the Royal Institution. I do this with some hesitation, because, as I 
explained in these lectures, our want of zoological statistics from vast tracts of the 
Old World makes it almost impossible to give exact definitions of the natural areas 
of any of the Palewogcean divisions of the Globe. . . . This deficiency in our infor- 
mation, however, need not prevent us from hazarding an idea of some of the 
air-geographical regions of the Old World.” Dr. Sharpe, in his main divisions, 
follows the well-known Sclater-Wallace regions, viz.: A. Neartic; B. Neotropical ; 
C. Palxarctic; D. Ethiopian; E. Indian; F. Australian Regions. The sub-regions 
into which Dr. Sharpe has divided these larger areas are as follows: A. NEARcTIC 

teGIon—I. Arctic; Il. Alaskan; III, Aleutian; IV. Cold temperate; V. Warm 
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temperate sub-Regions. This last is subdivided into (1) Humid province: a. Appa- 
lachian; §. Austroriparian: (2) Arid province: y. Campestrian; 6. Sonoran. 
B. NeorropicaL Reaion—I. <Antillean; II. Central American: (1) Mexican; 
(2) Isthmian ; III. Patagonian ; 1V. Brazilian ; V. Amazonian; VI. Sub-Andean 
sub-Regions. (©. Patmarctic Reaion, Arctic Zone (a circum-polar province) ; 
I, Eurasian sub-Region: (1) European Province; (2) Central Siberian; (3) West 
Siberian. II. Mediterraneo-Asiatic sub-Region: (1) Mediterranean Province ; 
(2) Mediterraneo-Persic Province; (3) Mongolian Province. III. Manchurian sub- 
Region. 1V. Himalo-Caucasian sub-Region. D. Eruiorran Reaton: I. Saharan ; 
II. Sudanese; (11. West African ; 1V. Abyssinian; V. East African sub-Regions ; 
VI. South African sub-Region : (1) Cape Province ; (2) Natalese Province; VII. Vic- 
torian or Camaroonian sub-Region; VIII. Lemurian or Mascarene sub-Region. 
E. Inp1an Reeton: I. Indian Peninsula; Il. Indo-Malayan ; II. Indo-Chinese ; 
IV. Himalo-Malayan ; V. Himalo-Chinese. F. Austrauian Reaion: I. Celebean ; 
II. Moluccan ; III. Papuan (with North-Eastern Australia); IV. Australian ; 
V. New Zealand; VI. Fijian; VII. Hawaiian sub-Regions. 


Semi-Azimuths, a New Method of Navigation, is the title of a work by 
Ernest Wentworth Buller. The method of fixing the position of a ship on the chart 
by the inter-section of two circles of equal altitudes is well known and was used by 
Commander Sullivan, 8.N., in 1843, previous to the publication of Captain Sumner’s 
work which was, however, published at Boston in the same year. There is no question 
that during foggy weather, or when only occasional glimpses of the sun can be 
obtained, that Sumner’s method has been of infinite service to navigators, especially 
when approaching the land; it however requires that two sets of observations 
must be taken, with a sufficient interval between them to admit of a considerable 
change in the sun’s altitude, unless, indeed, as is frequently the case, the position of 
the ship can be fixed on one line of bearing by means of soundings, or when in sight 
of land by the recognition of some cape, lighthouse, or other landmark. Mr. Buller’s 
method of “Semi-Azimuths” has the advantage over Sumner’s in the fact that 
only one set of observations is necessary to get one line of bearing, and the original 
part of his method is the way in which he finds the other intersecting line. The 
manner in which he does this is very neat and ingenious, and the author is at 
considerable pains to explain his method by examples and diagrams. ‘The founda- 
tion of this method is as follows:—The rhumb-line from the ship’s place to the 
vertex of her circle of position bisects the angle between her position line and the 
parallel of latitude-in making with each of those lines, at their point of intersection 
an angle equal to half the azimuth; for further details the book itself must be 
consulted. Whether this method of fixing a ship’s position will at once come into 
general use at sea is open to doubt. Seafaring men as a body are not quick to take 
up with anything new in the way of navigation. In a vast majority of cases the 
rule of thumb still obtains, and at first sight this method appears to be more 
complicated than it really is. The fact, however, remains that Mr. Buller’s method 
is an accurate one, and has decided advantages over Sumner’s in that it only 
requires one set of observations, which is frequently all that can be obtained, and 
there is every reason to believe that, in the course of time, the more intelligent 
class of seamen will recognise its merits. The present volume is only Part I. of 
the book, and it is the intention of the author to publish Part II., which will be 
devoted to the mathematical investigation of his method. 


The Influence of Forests on Climate.—In the Meteorologische Zeitschrift 
for June Dr. Ebermayer, who has identified himself with the subject since 1866, 
reviews the present knowledge of the influence of forests on the climate of the region 
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covered by them and in their neighbourhood, and in particular the Austrian obser- 
vations made during the three years 1885-87 form a basis for discussion. The chief 
difficulty in these inquiries, that of eliminating other local influences, has been got 
over by surrounding a central observatory in the heart of the forest with radial 
lines of stations extending in different directions to the open country beyond. For 
the most part, however, these radial lines are limited to two, running east and west. 
The method, although inferior to that employed by Blanford in the Central 
Provinces of India, where the transition of open country to forest land was actually 
followed from the time of planting trees, is undoubtedly sound. It appears that in 
cleared spaces surrounded by forest the trees act chiefly in checking air movement, 
and thereby promoting radiation. Within the forest itself the increased calmness 
fails to increase radiation effects on account of the protecting shade. Where the 
surrounding country is concerned the forest must be treated simply as a somewhat 
elevated surface of vegetation. Upon this surface rests a layer of air which will in 
general have a different temperature from the air at the same level over open land; 
and since the tree-tops offer less frictional resistance than the ground a body of 
warmer or colder air is easily moved away and spreads over the neighbourhood as 
a kind of miniature féhn. This effect may be recognised for a distance of 2 to 
4 miles. From sixteen years’ observations in the Niirnberger Reichswald, Dr. 
Ebermayer obtains a result agreeing with that of Blanford—12 per cent. more 
rainfall over forest country than over open. He does not, however, consider that 
the evidence amounts to anything like general proof. As a climatic factor forests 
may be ranked as of secondary importance—far below mountains, and below lakes 
and inland seas. 


Magnetism and Meteorology—Amongst a number of investigations 
initiated by Professor M. W. Harrington shortly after his appointment as chief of 
the United States Weather Bureau, was one dealing with the phenomena of 
terrestrial magnetism. This work was entrusted to Professor Frank H. Bigelow, 
and some important results regarding methods of discussion were published some 
time ago (Bulletin No. 2, 1892). Professor Bigelow gives an abstract of further 
developments of his work in the American Meteorological Journal (September, 
1893, p. 206), in which he claims to have discovered a periodicity in meteorological 
elements coinciding with variations in the magnetic field due to the sun. Starting 
with the facts that the poles of magnetisation of the sun’s nucleus, which he calls 
coronal poles, are located about 44° from the axis of rotation, and that the south 
precedes the north coronal pole by about 102° of longitude, Professor Bigelow 
deduces, from the magnetic observations at a number of stations in the northern 
hemisphere, the form of the periodic curve which represents the variations in 
intensity of the coronal magnetic field. The “Mean Magnetic Coronal Curve” 
exhibits a synodic period of 26°68 days, and its inflections show remarkable 
resemblances to a number of weather and storm curves for America, Europe, and 
the Atlantic. Professor Bigelow promises further details in the near future; but 
for the present urges the adoption of the 26°68 day period for taking residuals in 
meteorological inquiries in place of the calendar month, for the reason that the 
calendar month has no reference to the periodic recurrences of these phenomena, 
and consequently the residuals cut themselves up in applying to a long series of 
observations. 


The Waters of the Atlantic and the Mediterranean.—Mr. J. Y. Buchanan 
publishes in the Comptes Rendus (tome cxvi. No. 23) a note on the relation of 
density to alkalinity in the waters of the Atlantic and the Mediterranean, as shown 
by the examination of thirty-nine samples collected by him on board the Prince of 
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Monaco’s yacht Princesse Alice. The densities were determined by a hydrometer 
of the Challenger type, and the alkalinities by the usual method of titration. 
Subtracting the weight of 1 litre of distilled water at a temperature of 23° C, from 
the weight of 1 litre of sea-water at the same temperature, and dividing the result 
by the alkalinity, Mr. Buchanan obtains a serious of fractions representing the 
ratio of salinity to alkalinity. The mean value for the Atlantic he finds to be 
0*5000, and for the Mediterranean 0°4875. He attributes the smallness of the 
difference to the abundance of calcareous rocks on the shores of the latter sea. 


The Mean Density of the Earth.—In the November (1892) number of the 
Sitzungsberichte of the Vienna Academy of Sciences, Professor Temlirz, of Czernowitz 
University, gives a new method of calculating the Earth’s mean density from its 
form and the intensity of gravity observed at the equator and the pole. Assuming 
that the mean density of an ellipsoidal shell of the earth can be expressed by a 
series as a function of its major and minor axes, Professor 'Temlirz substitutes its 
value in differential equations of the earth’s “ potential,” first in the plane of the 
equator, and second in the polar axis. The latter equation represents the polar 
value of gravity and the former the equatorial value plus the effect of centrifugal 
force. It thus becomes possible to determine the constants for the first two terms 
of the density series, and employing Bessel’s figures for the dimensions of the 
Earth, and Pouiilet’s for the value of gravity, it is found that compared with the 
surface shell the mean density of the whole Earth is 2°3383, and the density at 
the centre 4°3458. Taking the mean density at the surface as 2°5 times that of 
water we get for the whole globe 5°846, somewhat higher than the value given by 
Jolly, and for the centre 10°864. Listing’s values of gravity give a mean density 
6*672, again a little greater than the value determined by Airy. The method is 
of peculiar interest when applied to the determination of the value of g at different 
depths below the surface. It shows that at the equator g reaches a maximum 
value of 10°302 at a depth of some 600 miles, and that near the surface it increases 
by 1°1106 x 10~° for each métre of descent. Airy, at the Harton Colliery, 
observed an increase of 1°3335 x 10~°, and Major von Sterneck, at Pribram, of 
0°88074 x 10-°, the mean of which, 1°1021 x 10~°, agrees well with Professor 
Temlirz’ result. 

The Temperature and Density of Sea Water between the Atlantic 
Ocean and North Sea.—At the Nottingham meeting of the British Association, 
Mr. H. N. Dickson read a paper on this subject. At the instance of the Fishery 
Board for Scotland the author spent the greater part of August, 1893, on H.M.S. 
Jackal in investigating the distribution of temperature and salinity on the northern 
and western borders of the continental shelf. Starting from a point 54 miles 
due north of the Shetlands, a line of soundings was run eastwards for about 70 miles 
in depths of 100 to 200 fathoms, and this was backed by a return line further south 

in shallower water. A line was next run from the north of the Shetlands to Suderé, 
Fero Islands, temperatures being observed at depths up to 416 fathoms in the Fxro 
Shetland Channel. From Fero a line of soundings was made to latitude 59° 45’ N., 
longitude 5° W., whence a due easterly course was made to longitude 1° E. The 
latter part of the cruise was occupied with a further study of the conditions existing 
to the east of the Orkneys and Scotland as far south as Aberdeen. The observa- 
tions, so far as they have been discussed, extend the results obtained by Dr. H. R. 
Mill to the west of Lewis in 1888; a warm layer, temperature 53° to 56° F., 
varying in thickness from 15 to 25 fathoms, lies upon the main body of water, the 
surface of which is some 3° to 4° colder, while its temperature decreases with the 
depth. At 400 fathoms in the Fero Channel the temperature recorded was 
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30°°9 F., and the salinity of the water was slightly less than nearer the surface. 
Cold water of relatively low salinity was found on the north-east margin of the 
North Sea plateau, and again about 50 miles south-east of Sumburgh Head in 
Shetland. 





CORRESPONDENCE. 
Depth of the English Lakes. 


In reference to the greatest depth of Lake Derwentwater, 72 fathoms, 
referred to in the “Monthly Record” for July, may I point out that it was 
ascertained by my lamented colleague, Clifton Ward, in 1872, when he was stationed 
at Keswick, and with the consent of our late Director-General, Sir Andrew 
Ramsay, F.R.8., made a bathymetrical survey of the English lakes, and many tarns, 
in association with Messrs. Aveline, F.c.s., Cameron, F.G.s., Hebert, F.G.s., and 
myself. The positions were fixed with the prismatic compass, and the observations 
were recorded on the 6-inch maps. A useful reduction of the work done appears 
in the plates accompanying Mr. Ward’s papers on the “Glaciation of the Lake 
District,” published in vols. xxx. and xxxi. of the Quar. Jour. Geol. Soc. 1875. 
The untiring energy and total disregard to the effects of a wet climate probably led 
to the Rev. Clifton Ward’s premature death, when soon after he left the Geological 
Survey, he took orders, and became Vicar of Rydal. 

The lakes examined by Mr. Aveline, who was in charge of the district, and his 
staff are as follows:—By the Rev. Clifton Ward, Derwentwater, Bassenthwaite, 
Wastwater, Grasmere, Rydal and Easdale tarns; by Messrs. Aveline and Cameron, 
Coniston; by Mr. Hebert, Burnmoor, Blea, and Little Langdale tarns, and Elter 
Water; by myself Windermere, above Belle Isle, and Loughrigg tarn. Mr. Ward 
also checked and added to the older observations of Mr. P. C. Crosthwaite, as 
regards Buttermere, Crummock, and Lowes Water, and fixed the positions on the 
¥-inch maps. 

Cuas. E. bE RANCE, F.G.8., F.R.G.S., 
HM. Geological Survey. 





[The early maps of the English lakes executed from surveys by P. ©. 
Crosthwaite about one hundred years ago were so inaccurate in topography as 
to make them of little value at the present day, and we could only use them as 
a rough guide in getting a preliminary idea of the arrangement of depths. I 
am familiar with the admirable work of the late Mr. Clifton Ward and his 
colleagues, and when discussing the results of our survey I shall refer to it at 
some length. The observations then made, however, required extension from the 
geographical point of view. Briefly speaking, Mr. Ward’s work sufficed for 
determining the general form of the cross-sections of the lakes, but was not 
sufficient to enable the horizontal contours to be laid down. I was not aware before 
reading Mr. de Rance’s letter that these results had been recorded on the 6-inch 
(geological) maps, probably because I have only seen the 1-inch geological survey 
of the lakes, and the figures do not appear there nor on the 6-inch Ordnance maps. 
The results of the work by Mr. Heawood and myself would be used to supplement 
the earlier survey if we could be sure of the exact level of the lakes on the 
previous occasion. Probably Mr. de Rance can give us this information.—Hues 
Rosert MI] 
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OBITUARY. 


George H. Garrett.—We regret to announce the death of Mr. G. H. Garrett 
who quite recently contributed an interesting paper on Sierra Leone to one of our 
evening meetings. He was born in the year 1842. He lost his parents while young, 
and a friend of the family (a Liverpool shipowner) appointed him midshipman on 
board one of his ships going to China, The vessel was taken over by the Government 
for use during the China war of 1856-8, and Mr. Garrett was on the battlefield a few 
hours after the ‘Taku Forts were taken. After visiting Singapore, Bombay, the Cape, 
and other places, he returned to England and spent about nine years in a London 
banking-house. Seeing a chance of doing business on the West Coast of Africa 
he left England again for Sierra Leone. The Government offered him the appoint- 
ment of sub-treasurer and collector of British Sherbro in January 1887. He was 
made Justice of the Peace for Sierra Leone, Commissioner in the Court of Requests, 
and Deputy-Coroner at Sherbro, February 1887. Mr. Garrett was made Acting 
Civil Commandant at British Sherbro in 1888, and Travelling Commissioner for 
Sierra Leone in 1889. He acted as Hon. Inspector of the Sierra Leone Frontier 
Force on a mission to Wendeh to break up the stronghold of freebooters. The 
force rescued three thousand captives and brought them safely to Bandajumah, 
March 22nd, 1889. Mr. Garrett crossed the head waters of the Niger to Trong, in 
Wassulu, on a mission to Almami Samodu, March to July, 1890. He went ona 
mission to Sanda Country and dispersed rebels stockaded at Laminaya, February 
1891. Mr. Garrett was made District Commissioner and Coroner of British 
Sherbro District, December 1891 to August 1893. He died at the Royal Southern 
Hospital, Liverpool, August 10th, 1893. Mr. Garrett was awarded the Gill 
Memorial by the Council of the Society in 1892. 





GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additions to the Library. 
By HUGH ROBERT MILL, D.Sc., Librarian, R.G.S. 
Tue following abbreviations of nouns and the adjectives derived from them are 


employed to indicate the source of articles from other publications. Geographica) 
names are in each case written in full :— 


A. = Academy, Academie, Akademie. Mag. = Magazine. 

Ann. = Annals, Annales, Annalen. P. = Proceedings. 

B. = Bulletin, Bollettino, Boletim. R. = Royal. 

Com. = Commerce, Commercial. Rev. = Review, Revue, Revista. 
C. R. = Comptes Rendus. | 8. = Society, Société, Selskab. 


Erdk. = Erdkunde. 
G. = Geography, ‘ater Geografia. 


Sitzb. = Sitzungsbericht. 
T. = Transactions. 


Ges. = Gesellschaft. V. = Verein. 

I. = Institute, Institution. Verh. = Verhandlungen. 

J. = Journal. W. = Wissenschaft, and compounds. 
M. = Mitteilungen. Z. = Zeitschrift. 


On account of the ambiguity of the words octavo, quarto, &c., the size of books in 
the list below is denoted by the length and breadth of the cover in inches to the 
nearest half inch. The size of the Journal is 10 x 6}. 


EUROPE. 

Austria—Limestone District. Cvijic. 
Das Karstphanomen. Versuch einer morphologischen Monographie. Von 
Dr. Jovan Cviji¢é, Professor der Geographie an der Hochschule zu Belgrad. 
Wien, Ed. Holzel, 1893: size 11 x 74, pp. 114. 

Part 3 of vol. v. of Penck’s Geographische Abhandlungen. 
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Europe. Hertslet. 
The Map of Europe by Treaty, showing the various Political and Terri- 
torial Changes which have taken place since the general Peace of 1814. 
With numerous maps and notes. Vol. iv., 1875 to 1891. By Sir Edward 
Hertslet, c.s. London, Harrison & Sons, 1891: size 104 x 64, pp. xxvi. 
and 2401-3380. 


France. Gourdault. 
J. Gourdault. La France Pittoresque. Ouvrage illustré de 370 gravures. 
Paris, Hachette et Cie., 1893: size 124 x 8}, pp. 478. Price 6s. 

The low price of this remarkably fine work should secure for it an enormous 
circulation. To turn over its pages is sufficient to impress the variety and beauty of 
French scenery from the North Sea to the Pyrenees and from the Bay of Biscay to the 
Vosges in a manner second only to seeing the scenes themselves. 


France—Provence. Robida. 
La Vieille France. Texte, Dessins et Lithographes, par A. Robida. 
Paris, La Librairie Illustrée. Not dated (1893): size 124 x 9}, pp. 332. 

Price 20s. 
Full of artistic and characteristic drawings of the quaint old towns of southern 

France. 


France—The Causses Miriam, 
Itineraires Miriam—Les Causses et les Caiions du Tarn, avec plus de 
100 dessins inédits, dont 20 grands hors texte ... Edité a mende en 


1892 par la section de la Lozére et des Causses du C. A. F. (No 
publisher’s name). Size 7} x 54, pp. 232, cxx., ete. Price 5 fr. 
Under the authority of the French Alpine Club this guide to the region of the 
Causses and its underground wonders will be received with confidence, and should 
prove very serviceable to tourists. 


Germany—Rigen. Credner. 
Riigen. Eine Inselstudie. Von Dr. Rudolf Credner, Professor der 
Erdkunde an der Universitat Greifswald. Stuttgart, Engelhorn, 1893: 
size 94 x 6}, pp. 124. Price 9 marks. 

Part 5 of vol. vii. of Kirchoff’s series of Forschungen zur deutschen Landes- und 

Folkes-kunde. 


Germany—Schleswig. Petermanns M. 39 (1893) : 177-181. Hansen. 
Kiisteniinderungen im siidwestlichen Schleswig. Von Dr. R. Hansen in 
Oldesloe. With three maps. 


Southern Europe. Fischer, 
Landeskunde der drei sudeuropiischen Halbinseln. Von Dr. Theobald 
Fischer, Professor der Geographie an der Universitat, Marburg. (Maps and 
illustrations). Zweite Halfte, Leipzig, G. Freytag, 1893: size 114 x 7}, 
pp. 784 Presented by the Author. 

This work will be specially reviewed. 


Switzerland. Baedeker. 
Switzerland and the adjacent portions of Italy, Savoy, and the Tyrol. 
Handbook for travellers. By K. Baedeker. With 39 maps, 12 plans, and 
12 panoramas. Fifteenth edition. Leipsic, Karl Baedeker. London, 
Dulau & Co., 1893: size 6} x 44, pp. xxviii. and 496. Price 8 marks. 
Presented by the Publishers. 


It is unnecessary to do more than record the appearance of a new edition of this 
long-known and much-trusted guide. 


Switzerland. Murray. 
A Handbook for Travellers in Switzerland. Part 1—Switzerland without 
the Pennine Alps. Part I1.—The Alps of Savoy and Piedmont, the 
Italian Lakes and part of the Dauphiné. Eighteenth edition. London, 
John Murray, 1892: size 7 x5, pp. viii. and 703, maps and plans. 
Price 10s. Presented by Mr. Murray. 


Contains additional information for 1893, and a number of new (contour) maps 
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by Bartholomew, engraved on a large scale, a special feature of the present edition. 
These maps show the configuration of Switzerland with a clearness and precision 
never before attempted in any guide-book to that country known to us. 


ASIA. 
Indo-China. Bouinais and Paulus. 


L’Indo-Chine Frangaise Contemporaine. Cochinchine, 2° Edition revue 
et augmentée. Cambodge, Tonkin, Annam. Par A. Bouinais et A. Paulus. 
2 vols. Paris, Challamel Ainé, 1885: size 10 x 64, pp. (vol. i.) xiii. and 
582; (vol. ii.) 838, maps and illustrations, 


India—Chitral, &c. Petermanns M. 39 (1893): 181-186. Immanuel. 
Tschitral, Jassin und Kunjut. Von F. Immanuel. With map. 
India—Irawadi. Min. P. I. Civil Engineers 113 (1893): 276-313. Gordon. 


Hydraulic work on the Irawadi delta. By R. Gordon. 2 plates, 4 illus- 
trations and appendices. 

The geographical interest of this paper lies in the adaptation of engineering works 
to give artificial stability to the topography of a great river delta where incessant 
changes in physical geography are in progress. 

India—Kashmir. Thackeray. 
From Assam to Kashmir. Notes on Sport and Travel, by Colonel 
E. T. Thackeray, R.E., ©.B., F.2.G.8. Privately printed. Not dated. 
(1893 ?): size 9 x 6, pp. 42. With photographic illustrations. Presented 
by the Author. 
A collection of interesting narratives of sporting journeys in Northern India. 


Sakhalin. Howard. 
Life with Trans-Siberian Savages. By B. Douglas Howard, u.a. London, 
Longmans & Co., 1893: size*8 x 54, pp. x. and 209. Price6s. Presented 
by the Publishers. 

An account of life among the Ainus of the Island of Sakhalin, with whom the 
author states that he lived on terms of close friendship for a considerable time. 


Turkey—Bagdad. Cuinet. 
La Turquie d’Asie, Géographie Administrative, Statistique, Descriptive 
et Raisonnée de chaque province de l’Asie-mineure. Par Vital Cuinet. 
Tome troisitme. Paris, Ernest Leroux, 1893: size 11 x 7}, pp. 1-240. 
The seventh fascicle of this important treatise describes the vilayet of Bagdad. 


AFRICA. 
African Hygiene. Parke. 
Guide to Health in Africa, with notes on the country and its inhabitants. 
By Thomas Heazle Parke, Surgeon-Major, A.m.s., etc. With preface by 
H. M. Stanley. London, Sampson Low, Marston & Company, 1893: 
size 7 x 5, pp. 176. Price 5s. 

Melancholy interest attaches to this work by the late Dr. Parke, which was pub- 
lished only a few months before his death. It contains concise and practical directions 
for the treatment of the common African diseases, which must prove of the utmost 
service to travellers. The preliminary remarks on the climate, the natives, the fauna, 
and flora, of Africa, are necessarily very brief and general. 


Egypt—Lake Moeris. Petermanns M. 39 (1893): 191-196. Schweinfurth. 
Der Moeris See nach den neuesten Forschungen. Von G. Schweinfurth. 
An elaborate review of Major Brown’s book on the Fayum and Lake Moeris. 
Katanga. Moloney. 
With Captain Stairs to Katanga. By Joseph A. Moloney, L.R.c.P., F.R.G.s. 


London, Sampson Low & Co., 1893: size 8 x 5, pp. xii. and 280, map 
and illustrations. Price 8s. 6d. 


Dr. Moloney, who accompanied the expedition to Katangaland as medical officer, 
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here narrates the incidents of the journey, and gives some useful notes on the country 
and people met with along the line of route. A summary of his journey was published 
in the Journal for September, p. 238. 


Somaliland. Paulitschke. 
Ethnographie Nordost-Afrikas. Die materielle Cultur der Danakil, 
Galla und Somal. Von Dr. Philipp Paulitschke. !Berlin, Dietrich 
Reimer, 1893. Size 114 x 8, pp. xvi. and 338. Map and plates. 
Price 20s. 

A profound study of the peoples inhabiting Somali-land and the surrounding 

regions, with reference to their ethnography, customs, and general mode of life. A 

large map, and a series of excellent photographs accompany the work. 


West Africa. Dybowski. 
Jean Dybowski. La Route du Tchad, du Loango au Chari. Ouvrage 
illustré de 136 dessins inedits. Paris, Firmin-Didot et Cie., 1893: size 
11 x 7, pp. 382. Price 8s. 6d. 

M. Dybowski describes his journey from the Mobangi to the Shari with many 
important observations on the people, natural history and commercial resources of the 
regions through which he passed. There is a clear route-map, and the numerous 
illustrations are admirable. 


NORTH AMERICA. 


Canada—Northern Lakes. B.S. Neuchateloise G. 7 (1892-93): 366-378. Petitot. 


Exploration d’une série de grands lacs sis au nord du Fort Good Hope, en 
1878. Par Emile Petitot, ancien missionnaire et explorateur arctique. 


Mexico—Chinipas. Min. P. I. Civil Engineers 118 (1893): 261-275. Holtham. 


The Chinipas Aqueduct and Mineral Railway, North-West Mexico. By 
E. G. Holtham. Plate, 5 illustrations and appendiz. 


United States—California. Holden. 
Earthquakes in California in 1890 and 1891. By Edward Singleton 
Holden. Bulletin of the United States Geological Survey, No. 95. 
Washington, Government Printing Office, 1892: size 10 x 64, pp. 29. 
Presented by the United States Geological Survey. 


United States— Minerals. Day. 
Department of the Interior, United States Geological Survey, J. W. 
Powell, Director. Mineral Resources of the United States. Calendar 
year, 1891. David T. Day, Chief of Division of Mining Statistics and 
Technology. Washington, Government Printing Office, 1893: size 9} x 6, 
pp. iv. and 630. Presented by the United States Geological Survey. 


United States—Nevada. Hage. 

Department of the Interior, United States Geological Survey, J. W. 
Powell, Director. Monographs of the United States Geological Survey. 
Vol. xx. Geology of the Eureka District, Nevada, with an Atlas. By 
Arnold Hague. Washington, Government Printing Office, 1892: size 
11} x 9}, pp. xvii. and 419, map and plates. Presented by the United 
States Geological Survey. 


CENTRAL AND SOUTH AMERICA. 
Colombia—Goajir. Candelier. 
Rio-Hacha et les Indiens Goajires. Par H. Candelier. Paris, Firmin- 
Didot et Cie., 1893: size 8 x 54, pp. xvi. and 282. Price 3s. 
A slight record of travel in a region of which the literature is very scanty. 


French Guiana. Coudreau. 
Henri Coudreau. Chez nos Indiens. Quatre années dans la Guyane 
Frangaise (1887-1891). Ouvyrage contenant 98 gravures et 1 carte. 
Paris, Hachette et Cie., 1893: size 12 x 8}, pp. iii. and 614. Price 15s. 


The explorations of M. Coudreau in French Guiana have been frequently brought 
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before our readers, and we welcome this embodiment of his researches enriched with 
all the adornments which Messrs. Hachette know so well how to supply. The illustra- 
tions are chosen with exceptional care and reproduced in a most realistic manner. The 
map embodies much new work. Most interest centres in the description of the tribes 
of the far interior in the Tumak-humak mountains. 


Nicaragua. Pector. 
Etude économique sur la République de Nicaragua (Amérique Centrale). 
Par Désiré Pector, consul de Nicaragua 2 Paris (avec 5 cartes et 4 tableaux 
hors texte). Neuchatel, 1893: size 9} x 6, pp. 186. Presented by the Author. 


A separate copy of an elaborate paper in the Bulletin of the Neuchatel Geographical 
Society. It includes, as well as a general account of the commercial geography of 
Nicaragua, a complete alphabetical gazetteer of the country, and a number of 
statistics as to trade relations. 


AUSTRALASIA AND PACIFIC ISLANDS. 


Niue. J. Polynesian 8. 2 (1983): 11-24. Tregear and Williams. 
Description and Vocabulary of Niue, or Savage Island. By Edward 
Tregear and [the vocabulary] Harold Williams. 


GENERAL. 
Anthropology—Index. Bloxam. 

Index to the publications of the Anthropological Institute of Great Britain 
and Ireland (1843-1891). Including the Journal and Transactions of the 
Ethnological Society of London (1843-1871); the Journal and Memoirs of 
the Anthropological Society of London (1863-1871), and the Anthropo- 
logical Review. By George W. Bloxam, m.a. London, 1893: size 9 x 6, 
pp. 8 and 302. Price 10s. Presented by the Anthropological Institute. 


This index represents a vast amount of labour put to a most important purpose. It 
is a complete record of the science of Anthropology, and a work of reference which will 
prove of the utmost service to all geographical workers whose studies include with the 
Earth itself the people who inhabit it. Mr. Bloxam and the Anthropological Institute 
deserve great credit for their work. 


Biography—Burton. Burton. 
The Life of Captain Sir Richard F. Burton, k.0.M.c., F.n.G.s. By his wife, 
Isabel Burton. With numerous portraits, illustrations, and maps. In 
two volumes. London, Chapman and Hall, 1893: size 9 x 6, pp., vol. i., 
xxvi. and 606, vol. ii., x. and 664. Presented by the Author. 


Sir Richard Burton’s geographical achievements were so fully described in the 
obituary notice published in the Proceedings, that it is unnecessary now to recapitulate 
the many journeys and manifold writings of this most fearless traveller and profound 
student. Lady Burton pictures the whole man scen from a:standpoint inaccessible to any 
other, and she succeeds in a manner peculiarly her own in placing the peculiarities of 
his composite character before the reader. It would be out of place in this Journal to 
criticise the biography in any way, and impossible to summarise the plan on which it is 
constructed. We can only stamp it as a singularly appropriate memorial of the great 
and original life it portrays. 

Bibliography Spanish MSS. Gayangos. 
Catalogue of the Manuscripts in the Spanish Language in the British 


Museum. By Don Pascual de Gayangos. Vol. IV. London, 1893: 
size 104 x 64, pp. vii. and 345. Price 12s. 


The MSS. catalogued include a large number of valuable geographical works. 


Ptolemy’s Geography. Rylands. 
The Geography of Ptolemy Elucidated. By Thomas Glazebrook Rylands, 
F.s.A., etc. Printed for the author by Ponsonby and Weldrick at the 
University Press, Dublin, 1893: size 12} x 10, pp. xx.and 98. Maps and 
illustrations. Presented by the Author. 


A most painstaking study of Ptolemy, which will be specially reviewed. 
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Richthofen Testimonial. — 
Festschrift Ferdinand Freiherrn von Richthofen zum_ sechzigsten 
Geburtstag am 5 Mai, 1893. Dargebracht von seinen Schiilern. Berlin, 

1893. Dietrich Reimer. Presented by Messrs. Williams and Norgate. 


This beautifully-got-up volume was prepared as an album for presentation to Baron 
Richthofen on his sixtieth birthday. It includes contributions from a number of his old 
students, the principal papers being—On “ Some Types of Coast Formation,” by Dr. 
Alfred Philippson; on “A Typical Fjord Valley,” by Dr. Erich yon Drygalski; on 
“The Lake of Constance,” by Dr. Robert Sieger; on “'The Tribulaun Group of the 
Brenner,” by Dr. Fritz Frech; on “ The Geotectonic Relations of Syria and the Red 
Sea,” by Dr. Max Blankenhorn; on “ The Discoverer of the Cape de Verde Islands,” 
by Mr. H. Yule Oldham; on “The Rainfall and Plant Distribution of the Tropical 
Andes,” by Dr. Alfred Hettner; on “The Dimensions of Ocean Waves,” by Dr. 
Gerhard Schott; on “The Cosmography of Petrus Candidus Decembrius,” by Dr. 
Konrad Kretschmer ; on “'The Topography and Geology of the Andes of Llanquilme ;” 
“‘On the ‘Mathematical Treatment of Geographical Problems,” by Dr. Carl E. M. 
Rohrbach ; a map of Eastern Asia on the scale 1: 10,000,000, by Dr. Hans Fischer ; 
on “The Economic Standing of the Negro Race,” by Dr. Eduard Hahn; and on “ The 
Unveiling of Unknown Tibet,” by Dr. Georg Wegener. We can imagine no more 
grateful compliment to a distinguished teacher than such tangible proof that his 
labours are developing knowledge in all parts of the globe. 


Scriptural Archeology. ee 
Helps to the Study of the Bible, including Introductions to the several 
Books, the History and Antiquities of the Jews, the results of modern 
discoveries and the Natural History!of Palestine, with copious tables, 
concordance, and indices, and a series of maps, Oxford, University Press; 
London, Henry Frowde: size 7} x 5, pp. 636. Presented by the Publisher. 

The geographical and geological sections of this well-executed compilation are 
brought up to date. 


Swift’s Works. Craik, 
Swift: selections from his works. Edited, with Life, Introductions, and 
Notes, by Henry Craik. 2 vols. Oxford, Clarendon Press, 1892-93: 
size 8 x 54, pp., vol. i. viii. and 476; vol. ii, 488. Presented by the 
Publishers. 

The notes include an interesting discussion of the geography of Gulliver’s travels, 
showing how ingeniously Swift utilised the knowledge of the time. 





The following works also have been recently added to the Library :— 
Biography— Marsden. — 


Memoirs of the Life and Labours of the Rev. Samuel Marsden, of Para- 
matta, Senior Chaplain of New South Wales, and of his early connection 
with the Missions to New Zealand and Tahiti. Edited by the Rev. J. B. 
Marsden, m.a. London, The Religious Tract Society ; size 64 x 44, pp. viii. 
and 326, portrait and illustrations. 


Canada. Lorne. 


Canadian Life and Scenery, with Hints to intending Emigrants and 
Settlers. By the Marquis of Lorne, K.r. [London], The Religious Tract 
Society, 1886: size 6 x 4, pp. 191, illustrations, 


China. Le Compte. 
Memoirs and Observations .. . . made in a late Journey through the 
Empire of China, and published in several Letters... . By Louis Le 


Compte, Jesuit. Translated from the Paris edition, and illustrated with 
Figures. London, 1697: size 8 x 5, pp. 527. 


Chinese Collection. Langdon. 


A Descriptive Catalogue of the Chinese Collection, now exhibiting at 
St. George’s Place, Hyde Park Corner, London, with condensed accounts 
of the genius, government, history, literature, agriculture, arts, trade, 
manners, customs and social life of the people of the Celestial Empire. 
By Wm. B. Langdon. London, 1842: size 84 x 54, pp. 150, illustrations. 
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Dominican Republic. Abad. 


La Republica Dominicana, Resefia General Geografico-Estadistica redac- 
tada. Por José Ramon Abad. Santo Domingo, 1888 : size 10 x7, pp. 400. 


India—Thugs. wt 
Ramaseedna, or a Vocabulary of the peculiar language used by the Thugs, 
with an Introduction and Appendix, descriptive of the system pursued by 
that fraternity and of the measures which have been adopted by the 
Supreme Government of India for its suppression. Calcutta, G. H. Hutt- 
mann, 1836: size 9 x 6, pp. v., 270, and 515; plates. 


Mauritania—Arabic Grammar. —— 
Grammatica lingue Mauro-Arabicw juxta vernaculi idiomatis usum. 
Accessit Vocabularium Latino-Mauro-Arabicum. Opera et studio Fran- 
cisci de Dombay caes. Reg. linguarum orientalium interpretis. Vindo- 
bonae apud Camesina, 1800: size 8} x 74, pp. 136. Plate. 


Physical Geography. Cuvier. 
Essay on the Theory of the Earth. Translated from the French of 
M. Cuvier, by Robert Kerr, r.n.s., &. With Mineralogical Notes, and 
an account of Cuvier’s Geological Discoveries, by Professor Jameson. 
Edinburgh, W. Blackwood & Co., 1813: size 9 x 54, pp. xiii. and 265; 
plate. 


Puerto Rico. Abad. 


Puerto-Rico en la Feria—Exposicion de Ponce en 1882. Memoria redac- 
tada de orden de la pinta directiva de la misma, por Don José Ramon 
Abad. Ponce, P.R., 1885: size 94 x 6, pp. 351. 





NEW MAPS. 


By J. COLES, Map Curator, R.G.S. 


EUROPE. 
Scotland. Bartholomew. 
Bartholomew’s Reduced Ordnance Survey of Scotland. Scale 1 : 126,720, 
or 2 stat. miles to an inch. Sheet No. 24, Gair Loch and Loch Inver. 
J. Bartholomew & Co., Edinburgh, 1893. Price 2s. mounted on cloth. 
Presented by the Publishers. 


This is one of Bartholomew's reduced Ordnance Survey Series of Scotland. The 
elevations are shown by a combination of contour lines and orographic colouring, the 
main roads are brown and the water blue. The present map, like all others of this 
series, is drawn in a remarkably clear style, and is well suited to the purpose for 
which it is published. 


Scotland. Harvie-Brown and Bartholomew. 

Naturalist’s Map of Scotland. By J. A. Harvie-Brown, F.2.3.£., F.Z.8, 

and J. G. Bartholomew, F.R.G.3., F.R.S.E. Scale 1 : 633,600, or 10 stat. miles - 

to an inch. John Bartholomew & Co., The Edinburgh Geographical 

Institute, 1893. Price 2s. 6d. paper, 3s. 6d. mounted on cloth. Presented 

by the Publishers. 

A large amount of labour has evidently been expended in the compilation of this 

map, which is intended for the use of naturalists. It is accompanied by explanatory 
letterpress, and notes on the system of colouring employed. 


AFRICA. 
Manika Country. Wybergh, Bayne, and Fairbridge. 
Plan of the Manika Gold Belt. From Surveys made in 1892 by Messrs. 
W. Wybergh, T. Bayne, and R. 8. Fairbridge. Scale 1: 126,720, or 2 stat. 
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miles to an inch. Map of the East Coast Route to Mashonaland, Beira 
to Salisbury, showing the railway now being constructed. R. 8. Fairbridge, 
Government Land Surveyor, Fort Salisbury. December 1892. Scale 
1 : 633,360, or 10 stat. miles to an inch. Juta& Co.,Cape Town. Presented 
by the British South Africa Company. 


This sheet contains two entirely distinct maps, one exhibiting the Manika Gold 
Belt on which the several mining claims are marked, the other is a sketch-map of the 
proposed railway from Beira to Salisbury. The altitudes given on the map have been 
taken with the aneroid. 


AUSTRALASIA. 

New Zealand. Lands and Survey Office, Wellington. 
Auckland. Sheet No. 5. Scale 1 : 250,000, or 4 statute miles to an inch. 
—Taranaki. Scale 1 : 252,500, or 4 statute miles to an inch. Depart- 
ment of Lands and Survey, Wellington, N.Z. Percy 8. Smith, Surveyor- 
General, 1892. Presented by Surveyor-General of New Zealand. 


GENERAL. 
Ancient Atlas. Spruner-Sieglin. 

V. Spruner-Sieglin, Hand-Atlas zur Geschichte des Altertums, des Mittel- 
alters und der Neuzeit. I. Abteilung: Atlas Antiquus, Atlas zur Ges- 
chichte des Altertums. 34 kolorierte Karten in Kupferstich enthaltend 
19 Ubersichtsblitter, 94 historische Karten und 73 Nebenkarten. Ent- 
worfen und bearbeitet yon Dr. Wilhelm Sieglin. Erste Lieferung. Gotha, 
Justus Perthes, 1893. Price 2 marks 50 pf. each part. 


This is an entirely new edition of Spruner’s Historical Atlas, of which the first 
section is devoted to ancient geography. It will consist of eight parts; six containing 
four maps, and two parts containing five maps. Each issue will appear at intervals of 
from six to eight weeks, and after the publication of the last part an index will be 
supplied, for a moderate charge, to those who may wish to have it. The present issue 
contains the following maps :—No. 3, Aegyptus; No. 5, Palestina inde a Davide rege 
usque ad imperatorem Hadrianum; No. 8, Imperium Persarum Darii Hystaspis 
tempore; No. 25, Italia inde a bello Punico secundo; No. 30, Britannia et Hibernia. 
The maps are very well drawn, the colours carefully chosen, and there are numerous 
insets. 

The World. Johnston. 
W. & A. K. Johnston’s Royal Atlas of Modern Geography. Edition in 
monthly parts. Part 23. W. & A. K. Johnston, Edinburgh and London. 

Price 48. 6d. each part, Presented by the Publishers. 
Th‘s part contains maps of Asia and the northern part of South America. 


PHOTOGRAPHS. 

France. Jackson. 
Eighty-two Photographs of Southern France, taken by Monsieur James 
Jackson, January to April, 1893. Presented by Monsieur James Jackson. 

This is a very interesting series of photographs, many of which are well chosen to 
exhibit the topographical and geological features of the country. 


Haussa Country. Ewart. 
Twenty-eight Photographs taken by Major J. H. Ewart in the Haussa 
Country, West Africa. Presented by Major J. H. Ewart. 


N.B.—It would greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Room, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be useful for reference if the name of the photographer and his 
address are given. 
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